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My deae Sie David, 

Permit me the pleasure of dedicating this work 
to you, in remembrance of the interest you expressed in the 
application of acoustics to the detection of disease; and as a 
slight token of my admiration of those illustrious researches and 
discoveries which must for ever associate your name with the 
history of natural science. 

Believe lut always. 

Sincerely yours, 

HORACE DOBELL. 



PREFACE. 



The plan of these Demonstrations had its origin in the 

Eculties I experienced during my own early studies, in 

geociating physical signs with the structural changes upon 

Irhich they depend. Difficulties which were at length 

jverconie by making drawings of the principal diseases 

specimens occurred in the pathological theatre, and 

ttaching to eacli a concise statement of its physical 

r signs. 

Seeing, from year to year, that these difficulties are felt 
more or less by every student of medicine, I have been 
anxious to place a similar means of overcoming them 
within the reach of all, free from the coat of time and 
labour at which the advantage was procured for myself. 
My original drawings were but roughly made in the 
dhurry of a student's hfe — they have therefore been cast 
aside, and their plan, only, retained in this work, the plates 
of which are taken fi-om fresh specimens of disease, and 
have been executed by a skilful and practised artist. 



Iq the pages which treat of acoustics, I have attempted 
to collect, in a simple and intelligent form, the principles 
upon which the physical diagnosis of disease within the 
chest is based, freely illustrating them with examples, in 
order more closely to connect the theories of the science 
with the practice of the art. The succeeding chapters are 
principally occupied with dissertations on the plates, and 
directions for educating the organs of sense to appreciate 
the physical signs of disease. 

My endeavour has been throughout to prodiice a short, 
simple, and strictly practical work, wliicli should, if pos- 
sible, omit nothing absolutely essential to a fundamental 
knowledge of the subject, and yet contain nothing that 
could safely he omitted, I must confess, however, that 
the difficulties I have encountered on my way leave me no 
hope of having kept tliis happy middle course without 
digressions on one side or the .other. 

When I have ventured to make definite statements on 
subjects fairly open to discussion, I trust to be ac(juitted of I 
presumption, on the grounds that these subjects could not 
be left unnoticed, while the objects and limits of my book 
precluded the introduction of lengthy arguments. 

I cannot close these remarks without expressing my best 
thanks to those friends who have so kindly given me their 
assistance; especially are they due to Dr. Herbert Davies 
for the opportunities of observation which he has afforded 
uie, during the lajst ten years, at the Royal Infirmary for 
Diseases of the Chest ; to Mr. Callender, the accomplished 
Demonstrator of Pathological Anatomy at St. Bartholomew's 



Ffi;EPA(JE. ix 

Hospital, for his help in selecting specimens for the plates ; 
and to Mr. Holden, for the drawing of the normal position 
of the lungs and bronchial tubes. 

I feel also that my thanks are due to the many authors 
whom I have consulted, but particularly to Dr. Walshe, 
Dr. J. Hughes Bennett, and Dr. Davies, for the advan- 
tages I have derived from the works so freely quoted 
under the head of Terminology. 



London ; July 30M, 1858. 
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The practice of auscultation and percussion is so simple 
and, indeed, so instinctive, that it has been employed in 
nearly every department of life, when persons have de- 
sired to learn the nature of sonorous bodies or the 
sources of sounds, of which the causes were invisible 
at the tinie of inquiry. Thus the farmer's lad percusses 
the ice upon the frozen pond to learn where it lies 
firmly on the surface of the water, and where it is 
separated by a stratum of air, The joiner estimates the 
length of nail he will require to reach the solid joists in a 
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2 INTRODUCTION. 

plastered wall, by tlie degree of force with which he has 
to strike to ehcit dniness on percussion. The tapster 
knows tlmt the line of diilness on the Initt corresponds 
with the level of its fluid contents. These are but the 
rudest applications of that division of auscultation, classed 
under tlie head of percussioti. 

In commerce and the arts, much nicer distinctions of 
Bound are appreciated by the ordinary workmen and 
artizans. Thus the vendor of glass and china rings bis 
wares as they are unpacked, quickly distinguishing the 
cracked articles by their altered tone. The money-changer 
discriminates between the various metals, better by the 
ear than by the eye. But, perhaps, the completest specimen 
of auscultation is that practised by watclmiakers, who, by 
listeuing to the tick of a watch, learn the construction of 
its escapement. 

It would be disgracefiil indeed if sources of information, 
so satisfactorily applied to by the less educated classes, 
wero neglected by the physician. Nor would it be less 
discreditable, did be content himself with the mere know- 
lodge of the sounds and their prat^tical significance, withoTit 
investigating the theory of their production, and the 
spientific principles by which they are governed. The 
student iif medical aiiscultation is, however, beset with 
diHieuUies which never cross the path of the labourers or 
nrtiiiHns of wlioni we luuo s[K>ken; difflcullies which at 
omv (Mimplimte and oleviUo the study. Their occurrence 
exphuiia haw it i* that the wiitchuuikor's apprentice can 
lU'ttTl the UHtun' of Uie t^wapemeut of a watch, so much 
Ut<ui> t>n)kity and iHwitivivlr than the student of medicine 
mn ttvi'i\t' Ht his ilinjnitvsis i»f disoase within the chest. 

'IH»' umrked ilittVrvmv In'lwwn the positions of (he 
(w\* K«nH'W ftwt* \\[nA\ (hnt ^«lx'c^ivtf rajwhilities of 
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connecting cause ami effect by actual demonstration. Cause 
and efibct become associated in the mind, more or less 
closely and indelibly, ui proportion as the senses are able 
to take cognizance of them under the same conditions at 
the same time ; separate theni by a longer interval, they 
lose more of their relation ; surround each with a different 
assemblage of incidental circumstances, and it becomes a 
severe task to teach the mind to regard them, apart from 
these, in their trne relationship. 

In the case of the watchmaker's a|)prentice, the course 
is clear enough ; he listens to the chai-acter of the watch's 
tick; and immediately opens the case and looks at the 
escapement ; he hears the effect and sees the cause almost 
coetaneously. The medical student, on tlie other hand, 
auscults the chest, and Iiears a sound, perhaps, ^ne 
crepitation; — examines all the attendant symptoms, and 
thinks he has impressed the soiiud upon his mind ; but the 
patient probably recovers, and he does not see its cause, 
and, watching the case through its other phases, he has 
other soimds to learn, which partly confuse the impression 
made by the first. This may repeatedly occur before 
there is a post-mortem examination of a case of pneumonia, 
and at last it may not be one which he has had the 
oppoi-tunity of ausculting during life ; he studies the 
morbid changes in the hmgs, and tries to connect them in 
the mind with the " fine crepitation" heard in another 
case ; but the altered circumstances, and the interval, have 
deprived the sound and tlie disease of their natural asso- 
ciation, and they fail to leave the impression of cause and 
effect. Were it practicable for some one familiar with the 
subject to take each student to the bedside, and say, 
" hsten to that sound, it is fine crepitation ;" and thence to 
conduct him to the dead-house and say, "that lung is in 
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position, when their equilibrium is disturhed by any applied 
force, not sufficiently intense to produce disniptiou ; aiul 
this restoration of equilibrium is effected, not at once, but 
by a series of alternating movements, by which the atoms 
are repeatedly approximated and separated, luitil at length 
they attain a state of rest in their normal position. 

Theso motions ai-e known by the names of vibrations, 
mavm, undulalions, or oscillations, according to the 
peculiar circumstances under which they are produced ; 
and it is clear that, in proportion as the space allowed for 
this molecular approsimation and separation is diminished, 
that is, in proportion to densiti/, these alternating movements 
must be restricted in their extent, and brought to a close 
in a shorter space of time. Thus establishing a simple 
inter-dependence between the density and elasticity cf 
matter, and tliat relation of its oscillations to time and num- 
ber, wliicli constitutes the link between motion and sound. 

That matter may vibrate without producing sound is 
readily learned, by watcliing the string of any musical 
instnmient, the vibrations of which will be found to 
continue for some time after its sound has ceased ; and in 
this simple experiment, it may also be observed that the 
rate of movement is very different during the sound and 
during the silence : — all the vibratioils are isochronous, hut, 
in the fonner case they are more extensive, and their move- 
uients 80 rapid as to be scarcely appreciable to the eye ; in 
the latter they become more and more restricted, and their 
movements so slow that they are plainly seen. 

But, although we may demonstrate that " when an elastic 
body is thrown into vibrations, having a certain degree of 
rapidity, sound is produced," it is not so easy to determine 
what is this certain degree, essential to the production of 
sound. There is reason to believe that some cars are capable of 




appreciating vibrations too slow to convey tlie sense of 
sound to others, and that vibrations too rapid to be appre- 
ciated by some are by other ears distinctly recognised. It 
is probable, therefore, that the results of experiments on 
these minute differences will always vary. It has, how- 
ever, been ascertained that vibrations occuiTing at the rate 
of 24,000 per second can be recognised as sound by some 
dehcate ears, and that a definite musical note is produced 
by vibrations taking place at a rate no greater than 16 per 
second. Some obscurity still exists as to whether each 
vibration, when performed at a sufficient rate, is competent 
to produce sound, or whether a certain number of these ia 
essential to that result ; and a question has been raised as 
to the portion of the vibration of which the ear takes 
cognizance ; whether the impression of somid is conveyed 
by the wave of condensation or by that of rarefaction. 
On this latter point, there is some weight of evidence in 
favom- of the view that the waves of rarefaction are trans- 
mitted most rapidly, and hence reach the ear the first and 
convey the impression of sound. With regard to the 
former question, it is believed that each oscillation or vibra- 
tion produces a distinct sound, but that the impressions 
following each other in very rapid succession, the ear can 
distmguish nothing but a single continued and prolonged 
note ; as in the sense of sight, a number of single objects 
throwu upon the retina in sufficiently rapid succession, are 
appreciated as only one impression. This may be Ulustrated 
by the old fashioned toy, made by marking dots upon both 
sides of a piece of card, and rotating it rapidly by means 
of strmgs attached to the circumference, whereupon the 
dots upon the two sides of the card appear to be all before 
the eyes at one time ; or, better stUl, by a tee-totum 
while spiiniing rapidly, when the angles of the body are 



lost to the sight, and the letters on tlie differeut sides com- 
mingled, so that it looks like a circular body surrounded by 
a coloured band. 

From this view of the phenomena of sonorous vibration, 
the nature of the distinction between musical and un- 
musical sounds seems to flow as a spontaneous conclusion 
into the mind — the analogy between impressions of sound 
upon the auditory nerve which we cannot see, and optical 
phenomena which we can see, assists us not a Uttle in 
understanding the former. For example, if we take a tee- 
totum before it is lettered, and rotate it rapidly, the swift 
recurrence of the similar white sides before the eyes gives 
the impression of a continuous white band. If we now 
make a black dot on three contiguous sides and rotate 
again with sufficient rapidity, the three dots -will appear 
joined into a dark line broken at quickly recuning inter\'als, 
as the side without a dot passes before the eye. If 
a fourth dot be now placed upon the vacant side, and 
rotation again set up, a continuous luie is seen round the 
toy. Let the dots represent sotioroiia vibrations, and the 
rate of rotation the rate of vibration j then the dark con- 
tinuous Une will represent a continuous sound produced by 
a certain number of regular vibrations ; while the dark Hue, 
broken by the recurrence of the white space, will represent 
a sound of wliich the vibrations occur at irregular intervals. 
The first of these would he a musical note, the second an 
unmusical sound or noise. This, which is an illustration 
of musical and unmusical sounds in their crudest form, is 
sufficient for our present purpose ; and as we are not here 
concerned with the principles of harmony, or with the practice 
of musical composition, it may be better not to confuse the 
ideas by entering more fully into the science of music ; for 
whatever concerns the sonorous vibrations of matter belongs 
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to Acoustics, of which Music is only a branch, having certain 

rules of its own, but subject to the laws of the general science. 

Thus far the following propositions may be advanced : 

1. When matter is thrown into vibrations, having a cer- 
tain frequency or rate, sound is produced. 

2. This frequency or rate is principally influenced by 
the molecular condition of the vibrating body. 

3. Musical sounds are produced by equal vibrations, 
occurring at regular intervals, and at a certain rate. 

4. Unmusical sounds are produced by vibrations which 
are deficient in one or more of the conditions — equality, re- 
gular recurrence, and rate. 



CHAPTER II. 

Some medium essential to the manifestation of sound — Conditions under which 
the impact of matter produces sound — ^Examples— Conduction of sound — 
Conditions influencing this — Density — Homogeneity — Velocity — Phases 
of Vibration — Interference — Examples — Superposition of small sonorous 
Vibrations — Examples — Reflection from planes and curved surfaces — 
Examples — ^^Egophony— Reciprocation, unison-resonance, consonance, 
echo — ^Table of comparison by Walshe — Examples — Skoda's theory of 
consonance — Metallic-tinkle — Propositions 5 to 10. 

When the vibrations of matter have fulfilled all the 
conditions essential to the sonorous character, they have 
yet to be transmitted to the auditory nerve, before they 
become manifest as sound, — some medium must exist, 
capable itself of vibration, between the sonorous body and 
the ear. Thus, a bell rung beneath an exhausted receiver 
produces no audible sound, because no medium exists 
within the vessel to convey the sonorous vibrations to its 
walls. And as we have no knowledge of sound, except 
through the sense of hearing, it must always be treated of 
under two divisions : 

I. The matter by the vibrations of which sound is pro- 

duced. 

II. The medium by which we become cognizant of its 

existence. 




, OF THE MATTER BY THE VIBRATIONS OF WHICH SOUND 
IS PRODUCED. 

Sonorous vibration may be excited by any combination of 
circumstances, involving the impact of one mass of matter 
with another ; and tiie conditions under which such impact 
usually occurs in |)roducing sound may be thus enume- 
rated : — 

1 . Concussion of one solid body with another. 

Examples: The stroke of the physician's hand in per- 
cussing a sohd organ; the foot falling on the floor; the 
blow of a hammer on a nail. 

2. Friction between two solid bodies. 

Examples: Pleural friction sound, produced by the rub- 
bing of one roughened pleural surface against the other; 
the brushing of articles of clothing against the walls or fur- 
niture of an apartment ; the bow of the violin upon a chord. 

3. Concussiou of a solid with a gaseous body through 
the medium of a vibratilc lamina. (In these eases there is 
some difficulty in distinguishing between the sonorous 
vibrations of the air and of the vibratile lamina.) 

Examples : Percussion of the chest wall over air-contain- 
ing lung ; percussion of the stomach or intestines when full 
of air or gas. The stroke of a dnun-stick upon a drum, 
or of the hand upon a tambourine. 

4. Friction between a solid and a gaseous body. 
Examples : The air fi-ora the human chest upon the throat, 

teeth, lips, &c., in forced expiration ; the passage of air in the 
lungs over laminee of adhesive matter attached to the walls of 
bronchial tubeSjOr over the normalsepta dividing air-passages ; 
the propidsioH of air through bronchial tubes narrowed in 
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calibre bj disease ; the rustle of articles of clothing when 
moved suddenly and rapidly through the a.tr; the wind 
rustling through the trees. 

B. Concussion of a solid body with a liqiud. 
Examples : Succussion of the chest in hydro-pneiuuo- 
thorax, by which liquid is dashed against the thoracic wall. 
(The greater part of the sound usually heard, the gurgling 
part, is due to collision between the air and fluid, but 
besides this the dash of the fluid against the cliest-wall may 
be detected.) The dash of the oar into the stream ; water 
dropping on to a stone or plate of glass. 

6. Friction between a solid and a liquid body. 
Examples : The propulsion of fluid through a narrow 

orifice, or over a vibratile lamina ; the luunuur of a stream 
flowing through a bed of reeds. 

7. Concussion of a Uquid with a liquid. 

Examples : Guita cadens, produced by the falling of drop« 
' of exudation from the walls of the pleural sac in pneumo- 
thorax, into the fluid of empyema or of hydrothorax, or of 
drops of pus from the roof of a large tuberculous cavity 
into the liquid secretion on its floor ; the dropping of water 
into a well ; the splash of rain upon a pool. 

8. Concussion of a gaseous with a solid body. 
Examples ; The air from the human chest impiugmg on 

, the vocal chords in speaking or singing ; weiallic tinMing, 
I when the air, in sudden ins|)iration, or in coughing, or 
speaking, impinges on the disuse vibratile wall of a cavity in 
the lungs. A bell-glass, caused to ring by a sudden gust 
of air from a bellows upon its wall ; the wind striking the 
chords of an .^Eolian harp. 

9. Concussion of one gaseous body with anotlicr. 
Examplea: llie biu-sting (explosion) of bubbles in the 

air-passages, or on the surface of secretion in cavities of the 




lung, wlien air is forced tlirough tlif-m during respiration, 
producing various-sized crepitation ; explosion generally ; 
the bursting of bubbles on the surface of an effervescing 
fluid. 

10. Concussion of one gaseous body with another in a 
confined space; 

In this case, it is always difficult to distinguish between 
the sonorous vibrations of the wall of the confining tube or 
chamber, the friction sound of the gaseous body upon the 
solid, and the sound produced simply by the vibration of 
the one gaseous body excited by the impact of the other. 
The principal sound is produced by this impact, but it is 
modified by the nature of the walls confining the vibrating 
air or gas, the length of the tube, the open or closed con- 
dition of its ends, and several other circumstances. 

Examples : Tlie concussion of a gust of air upon the air 
contained within a cavity in the lung, produced by sudden 
inspiration through a communicating bronchial tube ; a 
blast of wind into an organ-pipe ; a pencil of ignited 
hydrogen gas directed up a tube coiitainbig atmospheric 



11. Concussion of a gaseous with a liquid body. 

Examples : Air drawn suddenly through a bronchus 

leuing into a cavity in the lung containing fluid, so that 

le current of air shall iinpinge on the surface of the fluid 

right angle ; lilowing tlirough a tube placed perpendicu- 

to the surface of water ; the portion uf the succussion 

id, not included in No. 5 — gurgling ; it is a modification 

of large crepitation ; but crepitation is the explosion of 

a bubble, as already explained, while gurgling is produced 

when the volume of air or gas is so great that the liquid 

through which it passes is made to leap up, and thus to 

produce concussion of a gaseous with a liquid body. 



12, Fnction between a gaseous aiul u liquid body. 

Examples: When pervious bronchi open obliquely or 
horizontally to the siuface of fluid in a cavity, the air during 
respiration may be driven along tlie face of the fluid, so as 
to produce a rippling without bubbles ; the wind driving 
over the surface of a lake; water spouting forcibly through 
the air. 



II. OF THE MEriDM BY WHICH WE BECOME COGNIZANT 
OF SONOltODS VIBRATION 

By whatever means sonorous vibrations are excited, the 
medium of comnmnication between the vibmting body and 
the ear may consist of either of the forms of matter : it 
may be solid, viscous, hquid, or gaseous. These may be 
combined heterogencously, or they may alternate with 
one another in vaiioua orders of succession ; and the 
behaviour of sound in its relation to these media follows 
certain laws comprised under the head of Conduction or 
Transmission. 

Sound is not transmitted with equal facility through all 
media, two principal conditions influencing its behaviour in 
this respect : 1 . The density of the conducting medium. 
2. Its liomof/cneity — the best conducting medium beuig 
matter of a certain density and perfectly homogeneous. 
This certain density is probably one exactly corresponding 
with that of the sonorous botly. 'llius, a sound produced 
by friction on one end of a wooden rod is best heard by 
applying the ear to the other end ; and in this manner it may 
be conducted to an indefinite distance. Sound generated 
in water has been transmitted nine miles through the same 
medium; and a word spoken in a whisper has been 
distinctly conveyed by atmospheric air 2860 feet, the 
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lateral diffusion of the vibrations lieiiig prevented liy con- 
fining the air in a tube, Itia in this way that speaking- 
trumpets act. 

Cteteris paribus, solids conduct better than liquids, 
liquids better than gases, and dense gases better than those 
that are rare. 

But audible sound, however produced, must sooner or 
later travel tlirough atmospheric air ; for if at no other part 
of its course, it must do so in passing through the ear to 
the auditory nerve — and in the majority of instances, 
sounds transmitted to the ear by sohds or fluids have 
traversed air before reaching these solid or fluid conductors ; 
and sounds conveyed by air alone have generally been 
produced by the vibration of some other form of matter. 
Hence, with the exception of sounds produced by the 
vibration of air and conveyed by air, an exact con-espon- 
dence between the density of the sonorous body and its 
conducting media is not attainable; and the conducting 
media fail to that extent in the second element of perfect 
conduction — homogeneity. "Want of homogeneity interferes 
with the perfect transmission of sound, chiefly for the 
following reasons : — 

1. In some portion of the heterogeneous mediiun, there 
must be a want of correspondence in density with that of 
the sonorous body. 

2, All soimds in traversing given distances through the 
same medium are propagated with equal rapidity, and 
hence, when the vibrations reach the ear, they will all be in 
the same phase (fig. 2). But, in traversing different media, 
the velocity may be altered ; thus, supposing the velocity 
through air to be 1, it will be 4'5 through water, through 
cast iron 10, throiagh wood 11. Therefore, in being trans- 
mitted through a heterogeneous medium, the vibrations vrill 
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reach their destination in different pliases— the phases of 
elevation of some corresponding with tlie phases of depres- 
sion of others— the effect being that they mutually interfere 
with each other, and either annihilate or inaterially check 
the sound through what is emphatically called inter- 
ference (fig. 1). 



Phases or ElevBtion. 



Fig. 2. 
Phases of Depress 
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Phjiscs of DepresaioL, Plinscs of Depresaioii. 
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Example of conduction altered by density. — When a 
portion of healthy air-containing lung lying over a bron- 
chial tube is ausculted, the sounds in the bronchus are 
not audible; but if the same portion of lung-substance 
becomes solidified in any way, as by the deposit of inflam- 
matory exudation or tubercle, the sounds of the bronchus 
are conducted to the ear of the auscultor throngh the 
I tissue now increased in density. 

Example of conduction influenced by chanyes in homo- 

geneity. — Any substance in which solid material and air 

succeed one another repeatedly, as in cotton wool. If a 

I watch k placed under a light well-shaken pillow, its sounds 

I may be scarcely transmitted to the ear placed above ; but if 
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thus rendered more lioiiiogeneoiis, the tick of tlie watch may 
be plainly lieard through it. 

A glass half filled with solutior of bicarbonate of potass 
will ring when struck upon its edge, the vibrations being 
freely conducted across the homogeneous fluid ; but the 
sound is deadened as often as effervescence is excited by 
dropping in a crystal of citric acid, the bubbles of gas in 
the fluid destroying for the time its liomogeneity. 

The imperfect conduction of sound through healthy air- 
containing vesicular lung-substance, is an example of the 
same kind, want of homogeneity adding to its want of density 
in preventing the conductiou to its surface of sounds gene- 
rated beneath it. It is thus that a cavity may be concealed 
from the auscultor by a stratum of healthy lung, whereas 
the sounds of the bronchi may generally be heard in health 
over the first bone of the sternum, and between the scapulse 
oti cither side of the third dorsal vertebvn, because tlicy are 
separated from the ear by structures more homogeneous. 
(See p. 14, and fig. vi.) 

In connexion with conduction of sound must be noticed 
the superposition of mnall sonorous vibrations — an applica- 
tion to acoustics of the law of the superposition of small 
motions; viz., "If the particles of which a body is com- 
posed are actuated by several disturbing forces, they will 
obey each in the same manner as if it existed alone." 

Examples : In a room full of people engaged in conver- 
sation, an attentive ear may distinguish the ticking of a 
watch at some distance, as clearly transmitted through the 
air as though the other sounds did not exist. When several 
delicate sounds exist simultaneously in the chest, careful 
observation may discriminate between them, and fine cre- 
pitation, healthy respiratory murmur, and rhonchus may 
be heard at the same moment from contiguous portions of 

2 




i appreciated by the ear 

existed alone. 

Sonorous vibrations during theii' transit throtigl! differ- 
ent media, in addition to being subject to the influences 
already mentioned, may be altered in their direction, 
and otherwise affected, by Rifieciion, and Beciprocaiion. 
" When any elastic body impinges obbquely on a plane 
surface, the force of restitution will, after impact, carry it 
away from tlie plane;" and in obedience to this law, sono- 
rous vibrations, when they impinge on a plane siu'face, are 
receded from it, the angles of incidence and reflection being 
equal, and the velocity and intensity of the sound continu- 
ing the same after as before reflection. 

When a sound thus reflected reaches the ear a/fer the 
perception of the original soimd, the second, or reflected 
sound, constitutes an ec/io, which may be repeated as 
many times as parallel reflecting surfaces occur at propter 
distances. Examples of such multiple reflection are pro- 
bably presented by the much discussed anscidtatory sounds, 
JEgophony and Trmiulous-bronchophony. The conditions 
essential to which would, in this case, be a laminated 
Bucceesion of reflecting and conducting media, holding cer- 
tain relations of distance to each other. If the conducting 
media ditfcr in density, the law of Interference aheady 
stated (p. 16) will still further modify the sounds, and 
assist in giving them their peculiar vibratile, or beating, 
character. The capricious occurrence of aagophony, and 
its want of exact relation to any one lesion, are consistent 
with this view, for such a combination of multiple reflection 
and interference must be purely accidental in pathological 
changes ; at the same time, it is most hkely to occur in inter- 
pleural affections complicated with pulmonary disease, a class 
of cases to which these sounds bear the most constant relation. 
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If the peflectiuiis I'roni two parallel plnnes are sufficiently 
rapid to elude the iliscriminatioii of the ear, they may pro- 
duce the impression of a single sound prolonged and re- 
inforced. Examples: Reverberation of sound in empty, un- 
CHrpeted rooms. The reverberated voice-sounds, heard by 
auscultation, in a smooth -walled cavity in the lungs. 



^^H Retlt 



Retlt;ctioii or sound rrom tlic ^Tall3 of a cjiindrlcal luhe. 



Sound is reflected by curved surfaces in the same manner 
as light and heat, and if the foci of the two curves meet 
at the same point, as at the focus of a cylindrical tube, 
(f. fig. 3), the sound will be rendered more intense by 
the double reflection. Hence the intensity of sound is 
foimd to be considerably augmented, if the vibrations 
are confined in tubes or cavities of any kind with 
curved reflecting walls. Ewamples: Sounds, in bron- 
chial tubes nmning through consolidated lung by which 
the walls are rendered better reflectoi-s. It is important 
to bear in mind, that the reflecting power of surfaces with 
regard to sound, difl'ers remarkably with their texture, 
hardness and poUsh increasing, softness and want of poUsh 
diminishing it. Examples: the intense reverberation of 
sound in pulmonary cavities with hard, smooth walls ; the 
feeble reverberation of those, the walls of which are coated 
with soft secretion, or consist of flocculent, disintegrated lung- 
aubatance. This intensifying of sound by reflection, is not 
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to be confounded with the simple transmission of sound 

through vibrating columns of confined air, as in the tubes 
of speaking tmmpets, spoken of at p. 15. 

The combination of conduction and reflection, commonly 
treated of as Meciprocaiion of sound, is divisible into Unison- 
resonance, Consonance, and Echo ; which, although not 
usually ao distinguished, are nevertheless clearly separable. 
This fact, with the points of difference in each case, has 
been set forth by Dr. Walshe, in the following lucid and 
logical manner (' Practical 'IVeatise on the Diseases of 
the Lungs, &c.,' 2d edition, p. 147) : 

" There seem to be three ways, as far as now known, 
in which a sound may be reinforced beyond the seat of its 
production ; — by, what may be called, u7iison-resonance, by 
consonance, and by echo. In aU three, reflection of sound is 
concerned ; but the laws of that reflection are in each ease 
diiferent. This will be best understood from a tabular 
view of the differences of the phenomena. The reader will 
bear in mind that by imison-resonance is meant the rein- 
forcement which occurs in the box of the guitar or violin 
when notes are produced from their strings, or when a 
musical box, instead of beuig held in tlie air, is placed on 
a table : by consonance is understood the reproduction of 
certain notes of instruments or of the voice by other instru- 
ments, standing by : by echo is meant the well-known 
phenomenon of repetition of sounds. All three agree in 
that the reinforced sound may exceed in intensity the 
original, and difl'er from this in quality." 
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Example of unison-resonance .- Tlie sounding-board action 
of the healthy chest, pharynx, palate, and sinuses of the 
sphenoid and ethmoid bones. 

Example of consonance: If the gamut is nm with the 
voice at the mouth of an empty water-caraft, one note only 
of the octave Ja considerably reinforced, and this takes 
place by consonance within the cavity. 

The essential conditions of consonance in a tube or 
cavity being, that its dimensions and form shall hold a 
certain mathematical relationship to the tone of tlie original 
sound, it is difficult to state a satisfactory example of con- 



aonance within tlie , chest, and, although sounds ui&y 
certainly be reciprocated by consonance in the bronchial 
tubes, it seems most probable that such an occun-ence is 
only the consequence of an accidental combination of cir- 
cumstances. This, however, is not the opinion of Pro- 
fessor Skoda, whose views upon the subject are thus 
epitomized by his translator, Dr. Markham : 

"The voice passes into the parenchyma of the lungs 
through tlie medium of the air in the trachea and the 
bronchial tubes, and is not propagated along their walls ; it 
traverses healthy, as readily as it does hepatized lung, and 
even somewhat more readily : consequently, bronchophony 
does not depend upon an increase of the sound-conducting 
power of consolidated pulmonary tissue; moreover, when 
the lung is consolidated, the thoracic voice increases and 
diminishes in force, without any concurrent change taking 
place in the condition of the lung : this variation in its 
strength evidently results from the circumstance of the 
bronchial tubes being at one moment blocked up by 
mucus, etc., and at another freed therefrom by the cough 
and expectoration, etc. ; if the bronchophony depended 
upon conduction of sound, it would be a matter of indif- 
ference whether the tubes contained air or fluids. It 
must not be forgotten, that, according to the ordinaiy laws 
of reflection of sound, the more solid the parenchyma tlie 
more difficult does the passage of the somid from the air 
into it become. 

" That the air in the mouth and nasal cavities consonates 
with sounds formed in the larynx, is proved by the fact of 
the changes which the voice undergoes through opening 
and closing the mouth and nose, whilst the condition of the 
larjnx remains unaltered ; just in the same way does the 
air in the trachea and bronchial tubes consonate with the 
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laryngeal auiinds. Now, air coiisonates only in a confined 
space, and tlie force of the consonance depends upon the 
form and siz(i of the space, and upon the natm-e of the 
walls forming it: the more solid the walls, the more com- 
pletely will the sound be reflected, and the more forcible 
the consonance. The cause of the loud voice produced by 
a speaking-trumpet is well known. But the air will 
consonate with certain sounds only ; in the trachea and 
bronchial tubes, it becomes consonant with the laryngeal 
voice, in so far as their walls have a like or an analogous 
character to the walls of the larynx, of the mouth, and of 
the nose. Within the cartilaginous walls of the trachea 
and the bronchial trunks, the voice conaonates nearly as 
forcibly as in the larj-nx; but as the bronchial tubes divide 
in the lungs, they lose their cartilaginous character, be- 
coming at last merely membranoiis h\ structm^, and there- 
fore very ill-adapted for consonance ; when, therefore, 
the consonance is increased in these latter tubes, we may 
be sure, cither that the membrane forming them has 
become very dense or cartilaginous, or that tlie tissue around 
them is condensed and deprived of air, whereby the sound- 
reflecting power of the tubes is increased. Of coiu-se the 
communication between the air in the tubes and the air in 
the larynx must be imintemipted. 

"The walls of a confined space frequently vibrate in unisou 
with sounds excited withui it, as do those of an organ-pipe, 
or of a speak ing-tmm pet. The larvux vibrates with every 
sound, and its vibrations are perceptible at a considerable 
distance from their point of origin ; so, also, must the walls 
of the bronchial tubes, which are distributed through the 
parenchyma of the lungs, vibrate when the voice consonatea 
within them ; and the vibrations thus excited will extend 
to the snrface of the thoi-ax, passing through sevural inches 
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of thick flc'sliy parts, or of fluids, aud manifest tliemaelves 
there as the coiisoimting sounds of the bronchial tubes." 

As distinguished from reciprocation, it may be well to 
explain in this context a combination of circumstances 
accompanied by sound within the chest, very likely to con- 
fuse and puzzle the observer; viz., "metallic tinUitiff," dis- 
tinguished from ijutta cadens and amphoric echo as pointed 
out hereafter. (Corollaries to Plates.) On hearing this sound, 
the first idea is to refer it to some form of reciprocation ; 
for its characters are briefly these, on applying the stetho- 
scope over some portion of the chest-wall and making the 
patient speak, abnormal vocal resonance of cavernous cha- 
racter is heard, and almost at the same time a tinkling or 
ringing souiid, as of a half-muffled bell. If the patient 
coughs similar phenomena occur. 

Careful examination and analysis show tliat this tinkling 
is no form of reciprocated sound. 

It is not unison-resonance, for it follows the first sound 
and does not reinforce it : not consonance, for it has no fixed 
harmonic or unison relation to the fii-st sound : not echo, 
for although it follows the first sound it is no repetition of 
it ; and, finally, if instead of letting the patient cough or 
speak, he simply inspires smartly, the tinkUng is produced as 
before. It is in fact a new sound, due to sonorous vibra. 
tions of the parietes of a cavity excited by the impact of a 
sharp gust of air either upon its margin or upon some 
readily vibrating portion of its inner wall, acoustically 
analogous to the sound of an jEolian harp string strnck by 
a gust of wind ; in which case the tone of the instrument is 
clearly not a reciprocation of the murmur of the breeze 
which excites its vibrations. (See p. 12.) 

At this place we may pause again, to add the following 
propositions to those advanced at p. 9. 
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5. Sonorous vibrations may be excited by the impact of 
any two volumes of the same or of different forms of 
matter. 

6. They may be transmitted or conducted by all forms 
of matter. 

7. The facility with whi^h they are transmitted is prin- 
cipaUy influenced by the density and homogeneity of the 
conducting medium. 

8. All sounds are transmitted with the same velocity 
through the same medium. 

9. Different media transmit the same soimd with dif- 
ferent velocities. 

10. Sonorous vibrations, in their transmission through 
matter, may be subjected to reflection and reciprocation. 
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Having traced sonorous vibrations in general, from their 
first excitation to the appreciation of their existence by the 
ear, it will be necessary to consider some of the changes in 
character of which sound is susceptible. 

In the first placej sounds may differ as substantives, in 
that assemblage of individual characteristics by which the 
identity of any object of sense is impressed on the mind, 
such, for example, as that by which vi'e distinguish one 
animal from another, the tastes of different articles of food, 
the perfumes of different flowers, the sounds of bells from 
those of falling water, and the like. 

In this substantive existence, as individuals, sounds may 
be prunarily divided into those tliat are single, produced 
by one continuous set of vibrations, as a " tap," or " tick," 
and those tliat are compound, produced by the conjunction 
of two or more single sounds, as a "rattle" or "jingle." 

Scarcely separable from these substantive characteristics 
bv which sounds arc identified, are those attributes by 
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which tliey are supposed to be divisible into musical and 
unmusical, — the crude idea of which has already been 
given when speaking of sonorous vibration ; viz., "musical 
sounds are produced by equal vibrations occurring at 
regular iutervals, and at a certain rate." " Unmusical 
sounds are produced by vibrations which are deficient in 
one or more of these elements." 

But in addition to these first conditions of their existence, 
sounds depend upon a number of subordinate relationships 
for that character, by which they are appreciated as consti- 
tuents of music. Thus, according to Vrof. Leshe, " A musical 
note, far from being only a repetition of the same simple 
sound, should be considered as the conjunction of subordi- 
nate sounds reiterated at proportional intervals. The sweet- 
ness of this compound effect or tone appears to depend on 
the frequent reeurrence of interior unison." Like ideas 
of perfection with regard to other sensations, that idea of 
beauty and completeness in sound, the reahsation of which 
is supposed to constitute a nmsical tone, differs in different 
ages and different nations, and even in our own time and 
country. To enter into the discussion of these differences 
would lead us far beyond the intended hmits of this work, 
withont resulting in any practical advantage, and therefore, 
in treating generally of soiinds, these arbitrary distinctions 
between their musical and immusical chaj-acters, will be 
henceforth disregaixied, unless specially stated to the 
contrar\'. 

Independently tlien of musical character, any given 
soimd may vary in dura/ion, iviensitif, and valuine,- and any 
two or more sounds, or any compound sound, may vary in 
rhythm. These terms, although often defined in special 
reference to acoustics, have the same meaning to what- 
ever department of physical science they may be applied. 
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Duration — refers to time in relation to existence : thus the 
sound produced by striking a musical string of slight 
tensioiij exists for a longer time after the concussion than 
that produced by a similar blow upon the same string 
under greater tension : — the duration of the fii-st sound is 
longer than that of the second. This may be obsen'ed in 
percussion of the chest :^ dull sounds, and souuds of high 
pitch, other tilings being equal, ai-e of shorter duration 
than i-esonant soimds of lower pitch, that is, of soimds 
produced by the vibration of matter of less density, — as 
further explained under the head of Pitch. 

Volume — refers to mass, and it is on this that sounds 
principally depend for their loudness. 

Intensity — refers to the amount of force manifested 
withm a unit of volume. A sound of any duration, or of 
any volume, may be either weak or strong according to 
the degree of force with which it is excited ; Bud sounds 
when excited with a great degree of force, may lose their 
intensity before reaching the ear, by parting with their 
force to the impediments met with in the process of 
conduction- Thus, respiratory murmnr in a lung the 
whole of which is healthy, differs from that produced in a 
healthy portion of a diseased hmg, in its intensity ; because 
the force which in health would have been expended m the 
respiratory action of the entire lung, is concentrated in the 
diseased organ upon the healthy portion ; and this intense 
respiratory murmur may be rendered weak before it 
reaches the ear, by the intervention of unperfe^t conducting 
media, such as layers of adipose tissue, or of woollen clothing. 
In coonectioD with the intensity of soimds. Dr. Scott 
Alison has lately called attention to a very interesting 
phenomenon capable of practical application in diagnosis. 
It has been long known that n very loud sound conveyed 
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mto one ear, will render the other ear insensible to sound 
weak or low character. But Dr. Alison has, by 
aperiment, established the fact, that " no very great loud- 
1 is roquii'ed, and that no very great augmentation of 
»und in one ear over that in the other is necessary in 
\ier to restrict the sense of hearing to one ear, and to 
ideprive the less favoured ear of the sense of hearing which 
i had previously enjoyed. A moderate, yet a decided in- 
■ease of intensity is all that is required to remove the sense 
' hearing from the less favoured ear, and to cause the 
more favoured organ to be alone sensible to the sound," 
but " it is sounds of the same character only which exhibit 
the phenomenon of restriction in vb'tue of moderately 
different intensity. The sounds must emanate from the 
same sounding body, or from bodies sounding similarly. 
A little difference in character will cause the experiment of 
restriction to fail." In order to apply this law to the 
detection of disease. Dr. Alison has adapted to the double 
ear-piece stethoscope contrived by Dr. Canian of New 
York, a corresponding pair of collecting cups, forming 
an instrument capable of conducting sounds from two 
distinct poiuts, to the two ears, at the same time. 

Rhythm — refers to certain relations existing between 
two or more successive manifestations of force, in regard 
to diu-ation, intensity, volume. Thus, the varieties of 
rhythm in respiration, depend upon differences in the 
relative durations, volumes, and intensities of the inspi- 
rations, the intervals of rest and the expirations, any or 
either of which may be altered by disease; and this applies 
as much to the movements, as to the sounds of respiration. 
Individual sounds, whether simple or compoimd, musical 
or unmusical, of whatever duration, mtensity, volume, or 
rhythm, may as substantives, be subject to several 
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iialificatioiis ; the must iniportaiit of which are included 

dcr the terms I'iic/i and Timbre. 

Next to those substantive varieties of individual character 
already mentioned, alterations of pitch present the most defi- 
nite marks of distinction between different sounds. The va- 
lue of these is enhanced by the great number of changes of 
which they are susceptible ; by the intimate relation which 
they bear to the molecular constitution of the sonorous body ; 
and, by their nature permitting thera to identify sounds 
which are alike in every other particular. 

We have already discussed that relation of time and 
number to vibration which constitutes the link between 
motion and sound, and traced their inter-dependenc* on 
the density and elasticity of matter, whereby an increase in 
the degree of these produces an increase in the rate of 
vibration ; and, therefore, since it is clearly established as a 
law, that " the pilch of sounds is in direct ratio to the number 
of vibi'ations performed hy tke sonorous body in a ^ven time," 
— pitch should hold a direct relation to the density of 
matter. But the elasticity of a body, like its other constitu- 
tional properties, is probably dependent upon the peculiar 
internal structure and arrangement of the integral mole- 
cules themselves, in addition to their molecular attraction, 
repulsion, and compression ; so that the relation between 
density and the rate of vibration, and consequently of pitch, 
is less simple than it would otherwise be, and is evidently 
influenced by some conditions not yet clearly imderstood. 

Differences oi pitch are so commonly associated nith the 
recognised notes or tones of music that we are in danger of 
supposing them to be dependent on these. This, however, 
ia not the case. The notes of music are regulated by the 
number of vibrations in a given time by which each is 
produced, and hence eacli note, as its rate of vibration differs. 
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must differ in pitch : but, aa every tone is separated from 
the next by a certain interval, within which there may be 
several sounds, each produced by a number of vibrations 
greater than the one tone and yet less than the next, it 
follows that there must be several varieties of pitch between 
any two notes of music. A certain number of these are 
recognised by musicians, and are i-epreseuted by fixed 
ratios of the vibrations of musical strings. By tuning a 
string to a given notCj and while it is sounding, drawing it 
up to the next note by gradually timiuig the peg of the 
instrument, any one who has a delicate ear may detect an 
infinite number of gradations in pitch between the two 
recognised tones. Pitch then is susceptible of infinitesimal 
variations, limited only by the time in which a vibration 
more or leas is possible, and by the power of the ear to 
appreciate the sounds produced. 

These relations of density, elasticity, rate of vibration, and 
pitch, are exemplified by several interesting phenomena of 
which advantage may be taken in physical diagnosis. 
Thus, caieris paribus, a gaseous body, when percussed, 
produces a sound of lower pitch than a solid, and a 
solid, one of lower pitch than a liquid, — the liquid being 
the least compressible,— while the pitch of the gaseous body 
may be raised by increasing its compression. For example, 
percussion of the healthy chest ehcits a sound of higher 
pitch in the region of the heart or liver than under the 
clavicles ; and iu cases where gas is collecting in the 
intestines, the percussion-sound rises in pitch as the 
distension, that is gaseous compression, increases; and it is 
often easier to detect slight alterations of density in the 
hmgs by changes in the pitch of the percussion -sound, than 
by its other characters. 

When sounds are produced by the vibrations of air 
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contained in tubes, tlie same effects are obtained by changes 
in tbe length and cahbrc of tiie tubes, and by the open 
or closed condition of tlieir ends, as by alterations in the 
tension, mass, and length of vibrating sohds. Thus the 
voice is raised in pitch by narrowing the " rima glottidis," 
or by increasing the tension of the vocal ligaments ; the 
respiratory sounds are raised in pitch when tbe calibre of 
the air-passages is reduced by an attack of spasmodic 
asthma ; in bronchitis the rhonchi and crepitations are of 
higher pitch, in proportion as they are produced in tubes of 
smaller dimensions ; and in the large bronchi the sounds 
may be suddenly raised in pitch, by portions of secretion or 
of tumid hning-menibrane partially blocking up the cavity of 
a tube. 

After sounds have been identified as substantives by their 
general impression on the mijid, and when their intensity, 
volume, duration, rhythm, and pitch, have been determmed ; 
they ai-e still susceptible of more minute analysis, according 
as they are posst-ssed of certain quahties systematically 
included under the denomination of " Timbre." 

By Timbre, is understood the peculiar and infinitely 
variable character which the same sound may assume in 
addition to the attributes already detailed. The formation 
of this character appcaj-s to be principally influenced by two 
i of conditions, which may be distinguished as Sfruc- 
ti/ral and Fu7idionaL 

1. Structural. Those fixed conditions of form, volume, 
and material belonging to each apparatus for the production 
of sound, and which are essential to its individuality. 
These conditions are chiefly instrumental in imparting those 
characters by which sounds are identified as substantives; 
characters so subtle that they elude description, but, as 
a whole, not the less palpable to the senses. Thus, any 




sound produced on the piano is distinguisbed from the 
same sound on the harp ; any note on the harp is distin- 
guished from the snme note produced by the human voice. 
To this class of timbre, also, belong those individual qualities 
of the human voice dne to structural peculiarities in the 
apparatns, viz., dasso, baritone, tenore, contralto, mezzo- 
soprano, soprano. 

2. The functional are those changeable conditions of 
which each apparatus is susceptible in its mode of action, 
and which impart to the sounds produced some peculiar 
features supplemental to all the others mentioned. Such 
as the varieties in the quaUty of the same note upon the 
same instrument struck by two different performers ; the 
varieties of breathing and voice sounds called pulmonary, 
bronchial, laryngeal ; for although the breathing and vocal 
apparatus enters, as a whole, into the production of all voice 
and breathing sounds, yet, as in each of these varieties some 
one or more portions of the instrument are concerned in 
chief, they owe their characters to functional changes, 

Functional changes of timbre have been divided by 
musicians into two orders; dair, or acute; and sombre, 
or grave. In ordinary parlance or description, how- 
ever, the tertiary modifications are alone noticed, and a 
sound is said to be Iioarse, round, liquid, silvery, wooden, 
metallic, hollow, tubular, amphoric, liarsK, soft, dead, (i. e., 
eouverte, or dtdl ,) and the human voice is said to be uttered 
in the contra-bass, ehest, falsetto, head, guttural, nasal, or 
other timbre ; without further expressing that it is first 
acute or grave, and not always pointing out that reference 
is made to the sounds of a piano, of a carriage-wheel, or of the 
human voice, because between the persons speaking these 
may be tacitly understood. 

In speaking of the qualities of sounds it is necessary to 

■6 
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point out a common cause of obscurity in description, viz. 
that, OS t!ie names of certain individual sounds are used adjec- 
tively, to indicate tliat some otiier sounds partake of their 
charactei's, the sounds thus qualified may be mistaken, in 
speaking or wTiting, for those that they only resemble. Thus, 
a crackle, also called a crackling sound, and a creak, also 
called a creaking sound, is each an individual sound or sub- 
stantive ; but a crackle may be creaking, or a creak may be 
crackling, in which case the words indicate only a resem- 
blance. In this manner most of the names of individual 
sounds are used adjectively, and may lead to confusion if 
the source of fallacy is not borne in mind. 

Sounds are less easily identified by varieties of timbre than 
by their pitch or by their general individual characteristics ; 
but when both of these fail, recoiu^e must be had to the 
more subtle distinctions. 

The term Be^isler is applied to systematic divisioiia 
of the human voice, regulated by the portions of the vocal 
apparatus supposed to be principally implicated in the pro- 
duction of a certain range of somids. 'i"he lowest division 
or register is the contra-bass, the next the chest, the 
liighest the head, and that which is intermediate between 
the chest and the head is called medium in women ; 
while in men, who have no head voice, the range of 
sounds corresponding fo the medium register of women 
is called falsello. In each of these registers the 
sounds are distuiguished bj a certain timbre, as already 
mentioned (p. 33). 

The chest voice is the basis of all vocal soimds in men, 
women, and children; it is that in which men always 
naturally speak, and in which they excel. Women and 
children generally speak in the medium register, but it is 
in the head voice that women excel, and which is employed 
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by l>oth women and children when uttering piercing crit^s. 
Sounds of liighcr pitcli than any included in these registers 
may be produced by those inspiratory vocal efforts known 
as shrieks. In the physical examination of the chest, when 
comparing the vocal fremitus or resonance at two separate 
points, care should be tjiken that the sounds tested in each 
case are uttered in the same register, otherwise the com- 
parison cannot be depended upon. 

The following propositions may now be added to those 
advanced at p. 9 and p. 25 : 

1 1 . All sounds are possessed of a certain assemblage of 
characters by which they may generally be identified as 
individuals. 

12. Any soimd may differ in duration, intensity, or volume, 
and any compound sound, or any two or more successive 
sounds, may differ in rhythm. 

13: If two sounds emanating from the same source, or 
from bodies sounding similarly, differ from each other hi 
intensity only, and are separately conducted to the two ears 
of the same person at the same time, the sense of hearing 
is restricted to ike car into which entem the more intense 
sound. 

14. Any sound ^vill be altered in pitch in direct ratio tb 
the number of vibrations performed by the sonorous l>ody 
in a given time. 

15. The rate of vibration of the same body, and conse- 
quently the pitch of its resulting sound, intTeases with the 
increase of its density. 

IG. Any sound, however otherwise characterised, may 
differ in timbre according to the structural and functional 
conditions under which it is excited. 

17, In fixing sounds upon the memory, they are most 
easily disthiguislied by general characters as individuals, 
next by pitch, lastly by timbre. 



CHAPTER IV. 

Sounds most be heard to be riglitlj appreciated or remeaibered — Tbree condi- 
tions esse Dtial to a knowledge of Auscultaliou — tbe means of fulfilling Ibese 
— Terminology — Inoportaiice of simplicity in noiaenclature — Terms used 
bj Dr. H. Davies, Dr. Walshe, Dr. J. H. Bennett— Terms adopted in the 
plates of this work. 



Our power of embodying the idea of sound in words is 
so unsatisfactory, that it is utterly impossible for any c-are or 
length in description to convey a just impression of a 
definite tone, without resorting to comparison with some 
sound already familiar to the ear; hence description of 
sounds always resolves itself into stating that they are 
similar to some other somids ; and unless these happen to 
br famihar to the person addressed, no idea whatever will, 
at last, be given of the sound in question ; and supposing 
them to be famihar, they are seldom more than approxima- 
tions to the character of the sounds compared with them, 
and therefore they give a false impression. Hence, it should 
ever be bonie in mind, that a sound must be heard to be 
rightly appreciated or remembered. For this reason I shall 
take pains to avoid attempting those descriptions of the 
sounds of health and of disease within the chest usually 
entered into by authors writing upon this subject. Instead 
of these I shall refer the student to the sources of sound, that 
be may hear them for himself, — never then to be forgotten. 
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He who has lost his sight traces with his fingers the letters 
in which some scene once familiar to his eyes is described, 
appreciates the form and colour of objects, and paints a 
landscape on the brain through the sense of touch. After 
the same manner, let the characters of any given sounds 
become famiJiar to the ear, — let them be inseparably 
associated in the mind with the acoustic conditions essential 
to their existence, — and let tliese conditions be as intimately 
connected with the pathological changes to which they are 
due, and the ear will in future be able to represent the idea 
of physical characters to the mind, almost as vividly as 
though they were transmitted through the optic nerve. 

Three conditions, then, are essential to a knowledge of 
auscultation : 

1. To understand the acoustic conditions necessary to the 
existence of different sounds. 

i. To know tliese sounds when heard, and to connect 
them with their essential acoustic conditions so intimately, 
that they shall stand to the mind as the symbols of such 
conditions. 

3. To associate the conditions, thus symbolized, with the 
processes of health and disease necessary to their existence 
in the human organism. 

In the preceding pages on acoustics I have endeavoured 
to provide the means of fulfilling the first of these conditions. 

The plates, with tlieir descriptions and corollaries, will 
teach the third. 

The wards of the hospital or the sick-room are the sources 
from wliich alone can be gained the means of satisfactorily 
fulfilhng the second condition. My duty in respect to it 
will consist in smoothing the path to this knowledge by 
giving some plain directions for the education of the ear, 
and by pointing out the best sources for obtaining specimens 
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iof the required Bounds. But, before coiiiineiicing these, it 

■ will be advisable to treat of the terms by which physicians 

■ distinguish these sounds of health and of disease within the 
I chest. 

The primary sounds of auscultation and percussion aa*e 

I simjile and few ; but as they are susceptible of varieties in 

■■intensity, duration, voliune, rhythm, pitch, and timbre, and 

[Es they may be influeuced by conduction, reflection, and 

Irecipi-ocation, the number of subordinate sounds may be 

I almost indefinitely increased, according to the ingenuity of 

the auscultor and the delicacy of liis ear. Thus the student 

- may be confused and perplexed to no purpose, for want of 

knowing which sounds are worthy of individual considera- 

Ltion, and which ought to be regarded only in groups. 

P A sufficient specimen and enumeration of the various 

' sounds distinguished and named by systematic teachers of 

auscultation and percussion is presented in the following 

abstracts from the writings of Dr. J. Hughes Bennett, 

Dr. Herbert Davies, and Dr. Walshe. 

That of Dr. Walshe appears to include all that can be 

I rationally made out of the subject, while those of Dr. 

I Davies and Dr. Bennett are valuable for their conciseness and 

f brevity. In classifications and nomenclatures, mnpHcity, in 

its true sense, should always be a leading object; let them 

be as simple as possible. It must not, however, be supposed 

that this can be obtained by neglecting any essential 

I differences between the characters of phenomena. The 

^careless grouping under one name or class of essentially 

dissimilar facts is indicative of an obtuseness or indolence 

quite inconsistent with that rigid analysis which can alone 

secure simplicity in the arrangements of science. 
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Teruinology. 

In descrihing pereussion sounds Dr. Davies says,* ** I shall adopt the divisious 
laid down by Professor Skoda, of Vienna, who arranges them into — ** 

1. A full tone, and its opposite, an empty tone. 
3. A clear tone, and its opposite, a dull tone. 

** We may have combinations of these :" 

1. A full and clear tone. 

2. A full and dull tone. 

3. An empty and clear tone. 

4 An empty and dull tone. (Schenkelschall, or thigh-tone of Skoda.) 

Tympanitic tone. — ** This sound resembles the tone obtained from a drum." 
Bruit du pot fete. 

To the sounds of auscultation Dr. Davies applies the following terms : 

" Bespiratory murmur,^ Tracheal — Bronchial — Vesicular sounds, " Each 
divisible into two periods, corresponding to the times of inspiration and expi- 
ration." 

Bronchophony, — " No difference of kind exists between bronchophony and 
pectoriloquy." 

^gophony. 

Abnormal alterations of the respiratory murmur, — " The anomalies of the vesi- 
cular murmur are divisible into those of—" 

r Increased. 
Intensity < Diminished. 
(^Absent. 

Rh th i Prolonged expiratory murmur. 

wiytnm |^ interrupted respiration {respiration saccadic). 

Quality' 

Bronchial respiration (bronchial murmur, tubular breathing, bronchial souffle, 
and blowing respiration). **No difference of kind exists between bronchial 
and cavernous respiration." 

Rales; Rhonchi. 

Dry sounds : 

Rough respiration, — **We always find it associated with a prolonga- 
tion of the expiratory murmur." 



♦ * Lectures on the Physical Diagnosis of Diseases of the Lungs and Heart.* 
By Herbert Davies M.D. 
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Moiai loundt : 

Rhanekm crepiluai. 
Rhottckui lubcrepilm 
Ourgling, i 



iSuoring. 
Cbicping. 
Gruutiug. 



ling. 



t«>). 



It Rate, "depeiidiug upon the same pnjsical c&use 
Bs tiji! subcrepitaiit, cannot bIwbjs be distiuguislied from it." 
Consonating JfMlm. — " All Ihe modiiicatioiiB of the Bubcrepitant or {^rgliof; 
Buunda may, bowe«er, be propagated to, and dlstinctl; beard is, a portion of 
cotisoHdated lung, wliicli is in fret: communication nit)i the points from wiiicli 
tUe nbnornial sounds proceed." " Consonatiug r&les have the same significa- 
tion as bronohiat-reapiration and bronchopbony." 
Plturitio rubbing toundi. 
Sitft. 1 "Usually heard during the act ot inspiration; some- 

RouffA {rilr.UmeHl). / times with the expiration." 

To and fro {feoUfme*t aicendaiit et desceadaat), beard during iosplration 

and expiration. 

Covtrtunu respiratioit. — " No real distinction of kind exists betn'een cavernous 

ind broHchitl respiration ; tlic sounds differ from each otiier simply iu degree." 

Anphario retOHaiici " possesses, in my opiuioa, a fai better claim to tbe title 

of cattritoMi." 

TtKclemmt mitatliqae (metallic tinkling). — " Closely allied to the amphoric 
TA^iety, and should be considered as a modillcalion of it, being dependent ou 
umilar conditions and explained in ihe same maimer." 

" Tbcre is, however, a variety of the sound, by Laennec very aptly compared 
to tbe Doisc made by the dropping of grains of sand into a hollow metailic 

" While nuiatUc moHantx (erroneously called metallic tinkhtig) is a sound 
by no means infrequent, ihe true metallic tinkling — the sound of gnuus 
of Mud fulling into a hollow vessel — is of extremely rare occurrenci:." 

Sueeuaion, ofjluetuatiwt louad. 

{Brnncliial. 
Tubular. 
Cavernous. 
Amphoric. 
Melallo-tesonant. 



Dr. Hughes Bennetl says :* 

QftAe liifftiviit 40umdt preJueed ig peraunon.—" I consider that all tbea* 



* ' Ad lotroductton toClinical Medicine.' By J. H. Bennett, M.D. 
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sounda ma^ be reduced to tliree clemeataiy ouu ; that, in poiut of fact, tiiere 
are oiilj tliree tones DCcaaioned b; pcrcuasiun, aad that all the others are 
ia termed iate. Tiie^e three tones are respective); dependent, 1st, oa tlie organ 
coQtainiug air ; 2d, on its containing fluid ; and 3d, on its being formed of a 
dense uniform parenolijmatouB tissue througboat. These touea, therefore, 
ma; be tsruied thsly7iipaiiiiii,ihe&umoral, auiihc parenc/igiiiaiaui. Fercussiou 
over the stomach gives the best example of the first kind of sound; over the 
distended bladder, of the secoDcl ; and over the liver, of the third." 

" Certain modificatiocis of these sounds occasion the melallia and eraeked-pul 

"The terms jccoral, cardial, pulmoaal, iotestiiia], and stomachal (M. Florrj), 
however, maj be used to express these modiBcatioiis of sound produced in per- 
cussmg roEpcctivel; the liver, lieait, lungs, intestines, and stomacli." 

'^ Of tKt tounds eliciUd bi/ the pulmonary argaiu in kealtk and iit diteate. — I 
am anxious to impress upon jou, that tlie sounds which ma; be heard in the 
lungs are hke nothing but themselves." 
Natural joundi : 

LaryHgeal and tracheal sounds or nurnmrs and pectoriloquy . 
BroDcAia! sounds or murmurs and LroHckophong, 
Vesicular respiratory viurmur. 
Mlerationt of the natural tomdi : 
Alleratiom in inlentiljf ; 

Puerile reipiralioii, increased intensity. 
I^ik reipiraiion, diminished intensitj. 
Complele absence 0/ respiralion. 
Allerations of character: 
Rude or harsh. 

Canernoui {hoarse or bloiotHg). 
Amphorie, or metallic. 
Alterations in position. — " It frequently happens tliat the sounds which 
are natural to certain parts of the chest are heard distinctly, where in 
health the; are never detected. Thus, in pneumnuia, bronchial, or 
tubular breathing, as it is sometimes called, ma; be evident, where oulj 
avesicular murmur ought to exist," &c, 
AUerations in rhylhvi. 
Nete or abnormal sounds. — "These are of three kinds: 1st, rubbing or 
friction noises ; Sd, moist rattles ; 3d, vibrating murmurs." 

Rubbing, or friction noises— "Hij be so fine as to resemble the rustling 
ct the softest silk, or so coarse as to sound like the creaking of a saddle, 
grating, rasping, &c. ; and between these two extremes ;ou ma; have e»er; 
intermediate shade of friclioa uoise." 
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Moitt rattles {crepilalioff, mvernout). — " All tlist it is importaut tor yon to 
determine is, tliat the sound be moUl, and jou will easily recognise that the 
rattles are coarse or large, in proportioo to llie siae of the tubes or ulcers iu 
wbicb tbey are produced, and the amouDt of fluid present." 

Diy eiiralhiff tnaraurs — " May be occasiotied of a fine squeaking (liii- 
loMi murmur), or of a lioarae snoring cbaracter (itmorous aurmtir), and 
between the two extremes there may be all kinds of variations, to which 
iugcoiouB people have applied najnes." 

Tie meal reaonaacs — " Oceaaiouallj presents a aoft raverbc rating or 
Irenibling noise, like the bleating of a goat {agopkoKfj." 

" Sometimes Die resonance gives rise to a melallic iinklinff, n noise similar to 
Ihat caused by dropping a shot into a large metallic basin, or the note produced 
by rubbing a wet finger round the edge of a tumbler or glass vessel." 

"I vriah, tlien, strongly to impress upon you — 

"Ist. That the different sounds are only indicative of eertaia physical con- 
ditions of the lung, and in themselves bear no fixed relation to the so-called 
diseases ot systematic writers. 

"Sd. No single acoustic sign, or combination of signs, ia invariably palliog- 
noinonio of any certain pathological state, — and cojivcrsely, there is no patho- 
logical state which is invariably accompanied by any series of physical signs. 

"3d. Auscultation ia only one of tlie means whereby we can arrive at a just 
diagnosis, and should never be depended on alone." 



l)r. Walalie * remarks, uuder the bead ot Percusa'wa: "The amount ot 
density is inferred from (a) The nature of the soand elicited by percussion ; 
(b)T\iB degree of reiuiance — in other words, the elasticity— of the body per- 
cussed." 

" (o) Sosnd. — The properties of percussion sound, which, varying with the 
density, and some other physical conditions of the textures and materials fur- 
niahing it, possess practical importance, are — itii degree of eleitneai ; ik dura- 
tion; tmit itc quatitg." 

"(i) The degree Bfrenstame. — The amount of resistance varies inversely as 
the clearness of the percussion sound, and directly as the amount of bone in 
the walls." 

" PereumiM in diseate!' 
Alterations ofsomid. 
1. Statical aigni. — " The statical changes in the pcrcusaion-aound, produced 

* ' A Prai'lical Treatise oa Ihe Diseases of the Lungs, Heart, and Aorta, So.' 
My W. H. Walshe, M.D. 
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hj (liseHSK, arc compurutivcly fuw la number, and & 
indiral.ions the; furniali moat precise and valuable, 
cliaiigea are : 

"iJimijMift'iia o/'^iftiniesj gradually pausing into perfect dnlness- 
ol the sound being proportionallj ihorteaed, and the si 
increased." 

" Increnae of clearness and of duration, with decrease of reBisLance." 
" Increase of clearness and of duration, with increaae of resistaucc." 
AUeratioHS ofqualUff. 
iVoaden type. 
UoUow ti/pe, wiiich occurs imiler three varieties, tubalar, amplturtc, 

craeied-tKial (bruit de pol/cle). 
•i'^Mpanitie Ifpe. 
"The area witliiu wUcU loss of resonance U detected maj either he fixed, or 
changeable teiib lie posiiioH o/" lie palienl." 

2. Dfmaic siffiu. — "The acts of inspiration and expiration modify tlis 
results of pulmonary percussion in three different manners : a, by altering the 
volume of the lungs ; b, by alleriug tlieir density ; i;, by altering the posittuD 
of the heart and abdominal viscera." 

T)ie principal aigus under this Lead are — 
"Comparatively deficient increase of clearness at the cloaa of a full 

inapiration on either side." 
" Comparatively great diminution of clearness at the cloae of full expi- 



" Coinparativelj deficlcjit diniinuLion of clea 
Asscaltatioit. 



i at the close of full 



1. Ih kealCk. — " Two sounds, discoverable by auscultatiou of the breathing 
apparatus iu the state of bealth, atteud each act of normal respiration," " These 
are the inspiratory and eipiratory lounda." 

" The essealial 01 primary properties of these sounds, pmcticnily cousidered,^ 
tbose which, in their modified atatea especially, possess diagnostic importance, 
— are: special character and quality; pitch; inteiuity ; duration; liquidaess ; 
loftness; and rhythiH." 

" Aitbongh in originally establishing the varieties of morbid brealhing, every 
respitation-qouud requires to be analysed iu respect of these various properties, 
the complexity of the matter is mucU less in actual practice than it seems ; for 
experience proves that several of these propertied arc almost invariably altered 
nimnltancoualy, and of course such eoHpound stales may be described for con- 
venience sake by single phrn 

" The properties of the sounds differ in the various divisions of tlio res|>ira- 
tory organs ; for cucU of these divisions there is a healthy type of rcapiration. 




Uroied pulmonary; bronckial ; tracheal ; laryngeal; pharyngeal; ucordinglo 
llie iMUt of tlie reEpiratorj passages from wliicli the sounds aadible eitemallj' 
ue tratmaitted." 

S. Jie donate. — "The pheooiseiiB discoverable bj ausculUtioD of Lhe longs in 
disease are : — modified breatlung loundi; aad adaentilioia souniit produerd iy llu 
act qf Ttipiration." 

"Modified retpiratioit-iounds. — It is extremelj rare to find one onlj of the 
primary properties of the respiratory sounds affected ; in by Car the greater 
uujnbcr of cases two or more of them suffer alteration at the same limei and 
thus are produced compound conditions of cliLinge, nhicti may be described as 
distinct species of morbid respication, aud classified as follows :" 

Specie! of unhtalliy reipiralion dUlinguished by ehangei qf— 

Diiratioa and inlemUy ; exaggerated, weak, and suppressed respiration : 

Rhythm, either solely or in oonjunction with other properties; jerking, and 
divided reepirfttioii; deferred inspiration; unfinished inppiratiou ; altered ratio 
of iiupirntion to expiratioa : 

"Qualily, Kod, in addition, other properties; barsb and bronchial respiration, 
aod blow bg res piratiou, with ita main varieties, simple and hollow." 

Eaiaggerated retpiration b also called " tupflemeniary" and "puerild' bj 
different authors. 

Weak reipiralion has two variotiea — 1. Superficial, which may be permlcHt 
or ialermillml. 2. Deep-iealed. 

Jerking retpiralion has two varieties — general ; partial. 

Simple iloieittff respiration has two varieties — diffused ; tubular. 

ffoltou reipiralion has two varieties — cavernous ; amphoric. 

" AdventitioMI sounds, produced leilAia the thorax by the act of breathing. "—^ 
" III tliese there is actual generation of new pbenamenii." 

" These adventitious sounds may be produced in — {a) the air-passages, or 
oavities communicating with these ; [b) the lung-substance ; {e) the pleural 
OHvities; {d) the mediastina i (s) the thoracic parieties ; (/} the neighbouring 

Adcentitiout louuda originating in the air-passagts. 
ItAoiiehi or rattles. — Divided into four genera, aii apeeiea, five varieties, 
thus : 



Crepilaling. 



■" sibilant." f Snoring. 

— J Hubbing. 

L Cooing. 
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" AiinenliliaHa sound) oriffinalwi/ in the liisg-svbslariee {pulmODBrj pseudo- 
rhoDclii)," 

"If individuals, whose luugs are healLhj, or diseased onlj at the apices, 
and whose breathing is habitually calm, are made suddenly to respire deeply, a 
peculiar, Gne, dry crepitation, accompajiyin^ inspiration only, may ofleti be 
detected at the bases posteriorly. But after two or three, or at most tive or 
BJx, acts of respiration, it totally disappears. ThU pttvdo-rhonchal sound seems 
to depend on the sudden and forced unfolding of air-cells, which are unaffected 
by the calm breathing habitual to the iudlTidua) ; and its only importance 
arises from the possibility of confounding it with erepitaat rkorickua." 

" The pulnonars eompreitioH pseudo-rkonekus, which consists of a series of fine, 
very dry crepiti, CTohed at a peculiarly slow drawling pace, variable in number, 
but gcuerally very numerous, and commeucing towards the close of inspiration, 
or in some cases, apparently, when this movement has almost ceased." 

" Adventitious sovndt in lie planriB." 
Flfural/rietion louttdi — Grazing. 
Rubbing. 
Grating. 
Creftking. 
Rambling. 

Pteural pieudo-rhoiieM. — "Moist sounds, rhonchoid in properties, are 
producible whenever a^venltlious tissue iciVAiJi tie pUara tt inJUlroted 
tcilh serositf, and the taovemen/s of the chest continue free.'' 



"Adventitious souitdi in Ih^ mediaslina." 

id expiratory, of variable degrees of diyness, 
1 forced resjiiratiou only, or in calm breathing, 
constant or intermittent, disappearing after a few chest-espausions, or con- 
tinuing through H long ciamination, is sometimes to be discovered over tbe 
sternum, generally or partially, while it is completely wanting over the coq- 
tignoua portiona of lung." 

" When the cellular tissue is infiltrated with aerosity and air, the production 
of such sound through the moveniients of the chest is quite iutcUigible." 

" This pseudo-rhoncbus derives its clinical interest from the likelihood of its 
heing mistaken for the crepitant rhocchus of marginal pneumonia." 

" Adventitious losnds in lie thoracic parielei," 

" Various sounds, generated in llie fraoocwork of the thorax and its integu- 
ments by the breathing ninvenicnta, aided or iiot by the pressure of the 
stethoscope, derive interest from the chance of their being confounded with 
intra-tliorneic sounds," "There is scarcely a form of pulmonary morbid sound 
that may not be thus simulated." 
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" JdeentUioHs tounds prodneedin neigkhounng ori/ain." — Tlie rlioncliold noise, 
caused by swallowiiig saliva, and by intestinal borborjgnii ; tlie bursting of 
bubbies within a stomach distended with gas. 



RetoHaiiee of (he voice. 

In health. — Nataral— laryngophonj ; 
„ tracheophonj : 

„ brouohojibonj. 

h diMtate.—" The natural vocal resnni 
inteusity witliout or with alterEtlon i 
arranged thus ;" — 



ce may be diminished or incrcEtaed in 
qaality. Its perversions may he 



("Simple. 

< Pectoriloquoua, amphoi 

( .EsophoLilc. 



j of the pulmonary cough, which oi 



r Weak 

'"""•"' '"'—"' { tefhrpSoj- 

Rfmmince of the eougk. 

Ik iealth. 

ludinease. — "The modified s 

draense," are the — Ilronchial, 

Cavemous,- 

Amphoric. 

Phenomeiia eonimon to the retpiratoiy foands, to rioxchi, and to the resonancf 
of the aoice and cough. 

■' Differing from all the morbid conditions hitherto considered, the phenomena 
termed amphoric echo and metallic tintUng attend the acts of breathing, 'of 
raughing, and of speaking. 

Snitndt and nmmnri of the heart, at transmitted through the tnlatanee of the 

Suceiution. — " Produced by abrupt coUisioa of air and liquid in sn echoing 

space of large dimensions." 



_ Theoretically, it is of little consequence what terms are 
chosen to identify certain things, provided that their mean- 
ing is clearly understood by tliose by whom, and for 
whom, they are used. But in the practical apphcation of 
any science or art, it is of the greatest consequence to use 
as few terms as possible, and to choose those which are 
plain, and easily remembered. In the descriptions of the 
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plates of this work this fact has bet-ii kept in view, 
aiid, tlierefore, instead of Bclccting temis because tbey 
might be most euphonious, or because their etymology 
proved to be most consistent with their application to 
particular things, 1 have chosen those which I find most 
familiar in the mouths of men engaged in the practice of 
correct auscultation, and which, I beheve, most students 
will find retaining a place in their own vocabularies after a 
few years of active public or private practice. 

They are few in munber and most of them short, thus : 
rHarsli, 

L Supple menUl. 

i. Bronchial i , ,, . , 

.1 fi I- breathiBB, couch or toicc. 

0. Cavernous J ^ ° 

i. Rhonuliua i Used for " aonorons rhonclms " anil " s 
5. Sibilna / rlionchoa." 

G. CrepitatioTl {^j^j^sed for " subciepitant fliondms," 

7. I'ine crepitation, used for " crepitant rhonchus." 

S. Gurgling. 

9. Friction sound, of various characters. 

10. Gutta cadens, commonly called metallic tinkling. 

U. Metallic tinkling, do. do. 

12. Amphoric echo. 

13. Bruit de pot fSle.lTtcfaiiied only because thej linve become 

14. jEgophony. / familiar sb nnmes for eerlain sounds. 

15. Succusaion sound. 

16. Percussion sound, normal. 

17. „ „ impaired. 

18. „ „ dull. 

19. „ „ amplioric. 

20. „ „ tympanitic. 

21. „ „ metallic. 

22. Vocal fremitus. 

23. Itlionclial fremitus. 
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Any further varieties in the general characters, the pitch, 
the timbre, the reciprocation, &c., of these sounds, may be 
described in appropriate terms (see Chap. Ill) by the 
observer, and should be mentioned as something supple- 
mental to the more usual characteristics. In drawing up 
the descriptions to the plates contained in this work, it 
was thought that to dwell upon these minor modifications 
would only confuse the more important signs : as far as 
practicable, therefore, they are omitted. 



SjBtematic reatriciiosa dow cast aside — Clinical ntility and conveniencB fol- 
lowed iu future — Importimt assistance to be gained from a kind of " retdj 
reckoniug" learned by esperieuce— Suggestions to facilitate its acquire- 
ment — Inspeetiou and topography — Systems of Dr. Bavies, Dr. Sibson, 
Dr. C. J. B. Williams — Objections to tliese and others— Importance of a 
basis on universal facts, such as the obvious anatomical points ot the body 
— Objectiou to numerous instruments at the bedside — Simple guides in 
the practice of Inspection — Mensuration — Palpation — Auscultation and 
Percussion — Means of most easily acqniriug a knowledge of tliese — 
Soarcea of tjpiciiL aoauda— Directioiia fai espsriioeiits on inaaimste bgdies 
to educate the ear — Su^;eBtions for facilitating correct diagnosis. 



Ill TH ERTO we liave been restricted to a systematic 
consideration of oiir subject in its different divisions, that 
the mind might clearly appreciate the theories and nomen- 
clature of phenomena ; in the same manner as in teaching a 
person to read, we first make him acquainted with the 
forms and names of individual letters placed in alphabetical 
succession, and with the particular value of each in relation 
to sound. If I have succeeded in thus making intelligible 
and impressing on the memory the acoustic conditions 
essential to the existence and appreciation of the principal 
sounds of auscultation, we may now cast off the restrictions 
of systems and classifications, and henceforth take clinical 
utility and convenience alone for our guide. 

The facts and principles already learned must be ever 
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fixed in the mind, as our alphabet and grammar, to which 
we can refer in case of need ; for as in the eavhest attempts 
to read, after learning the alphabet, it is difficult to re- 
cognise the letters now removed from their familiar order 
of succession ; and as in the first attempts to speak a new 
language, the grammar of which we know by heart, we 
find ourselves frequently at a loss for the inflections of words, 
and are obliged to decline and conjugate them mentally to 
find a required case or tense ; so do we find most remark- 
ably in clinical experience, that signs and symptoms per- 
fectly famihar to us in description, in systematic order, and 
in theoretic meaning, puzzle and elude identification when 
first met with in practice, out of their classes, amidst new 
associations, or vaiiously masked by combination. 

Even the most precise arithmeticians, when called upon 
for sudden mental calculations, are obliged to adopt some 
plan of " reaSy reckoning " and something like this assis- 
tance is also needed at the bedside — where we are so often 
called upon to make sudden and important deductions — 
that we may seize upon the diagnostic featui'es of disease, 
and place landmarks for the separation of group from 
group. To do this well is one of the chief acquirements 
of experience, and can be thoroughly learned only by the 
observation of disease ; but I hope to be able to facihtateits 
acquirement by the following suggestions, and to fulfil the 
promise made at p. 37, by giving some directions by 
which to smooth tlie path of clinical investigation into the 
physical signs of disease within the chest. 

Andfir&t of Inspection. 

Observation of changes in the form or movements of the 
chest is of great use in diagnosis, because it may, at a 
glance, lead the mind to an appropriate set of ideas relative 
to the seat of disease, and thus facihtate and give point to 



^^^ tlie furt 
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tlie further examination of the patient. This is witliin 
the proper sphere of inspection ; it should be one of our first 
guides in a careful physical investigation, — as the traveller 
on first entering a new locality takes a general survey of 
the place to learn the cardinal points, and the general 
bearings of the various pathways, before proceeding on any 
one of them for more minute exploration. 

It is certainly possible to prosecute inspection with such 
analytical detail, as to form, in some cases, a fair diagnosis 
from it alone, as it is abo possible for a musician to play a 
whole symphony upon one chord of his instrument ; but 
this sort of " harping upon one string" is what I would 
particulaj'ly point out for avoidance, as a very hazardous 
practice, subject at any moment to break down when least 
suspected, and at the most critical junctures. A safe 
diagnosis vmst be based upon ihe conjunction of evidence 
from many sources. I shall not, therefore, enter into all 
the details which can be worked up on the subject of 
inspection, but rather attempt to lay down a few common- 
sense directions for guidance in practice. 

It has been the custom for teachers of auscultation to 
adopt or to contrive some plan of mapping out the chest- 
surface into regions and spaces, and to give names to each 
of these. Of such arrangements it will be sufficient to give 
the foUowiug examples : 

Dr. Herbert Davies prefers the topographical arrange- 
ment designed by his father. 

r Sternal. 

1 . The clavicular region ] Middle. 

(Humeral. 

2. The anterior-superior region, 

3. The superior mammary. 

4. Tlie submammary. 
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5. The axillary. 

6. The superior-lateral. 

7. The niferior-laterd. 

8. The supra-spinal. 

9. The infra-spinal. 
10. The inter-scapular. 

] 1 . The dorsal, to which he adds 
12. The supra-clavicular. 

Dr. Sibson has made a very concise mapping, thus : — 

r Right pulmonic. 
The simple regions, ] Left pulmonic. 

C Cardiac. 

Pulmo-hepatic. 
Pulmo-gastric. 
The compound regions, ( Right pulmo-cardiac. 

I Left pulmo-cardiac. 
tPulmo-vasal. 

And Dr. C. J. B. Williams gives a somewhat different 
plan from either of these. 

\. Clavicular (subclavian of Laennec). 

2. Infra-clavicular (anterior-superior, Laennec). 

3. Mammary. 

4. Infra- mammary. 

5. Superior sternal. 

6. Middle sternal. 

7. Inferior sternal. 

8. Axillary. 

9. Lateral. 

10. Inferior-lateral. 

11. Acromial. 

12. Scapular. 

13. Inter-scapular. 

14. Inferior dorsal. 
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Many other arrangeraenta may be found, each difFeiing, 
in some respects, from the rest ; and any one of these 
may be adopted by tliose who desire it, but in my opinion 
they had better all be rejected. The simple fact that 
there are so many arrangemeata destroys the use of any one 
— because the only object in making them must be to 
facihtate the accurate description of the site of disease. 
But as there are numerous plans of topography, the divi- 
sions of which differ in their limits, no accuracy of descrip- 
tion can be obtained by their use imless we first state, in 
each case, the author of the arrangement followed ; and 
then it will be necessary to give the definitions, otherwise it 
will only be intelligible to those who are acquainted with the 
same author ; and at last, some further method of division 
must be adopted, to indicate how much, and what portion, 
of any region is affected. 

It is of the greatest importance that the terms of science 
shall be clearly intelligible to as large a number of persons 
as possible; and hence, whenever it is practicable, they 
should be based upon universal facts. In the present 
instance, we have a basis of this kind in the obvious anato- 
mical pointa, such as the clavicle, its two ends and middle ; 
the scapula with its angles and spine ; the sternum with its 
divisions ; the ribs with their numbers, their angles, their 
cartilages, &c.; the axillffi; the nipples; the intercostal spaces 
with their numbers ; and the spaces above and below the 
bones mentioned. These anatomical points, which are 
familiar to all, may be taken as the landmarks from and to 
which measurements may be made, with any degree of 
accuracy desired. 

And by having a scale of inches marked upon the ear- 
piece or some other part of the stethoscope, a gauge is 
always at hand. Other apparatus should only be kept in 
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reserve for special occasions, to test the accuracy of more 
simple guides ; to see a physician at the bedside con- 
stantly accompanied by a hammer, a pleximeter, and a 
chest-measurer, besides his stethoscope, is not only most 
alaiTiiing to his patient, but a pitiable admission of cbimsi- 
ness in the iise of natural gifts. 

To proceed then with some simple guides to inspection. 
ITie chest may be variously deformed from causes indepen- 
dent of disease of the lungs or plemn. Setting these 
alterations aside: if one portion of the cJiest ts depressed, 
it is due either to disease of the lung beneatbj causing 
diminished power of expansion, and obliging the chest-wall 
to sink down upon it, as in tuberculous excavations; or to 
compression of the lung from some cause external to itself — 
most probably in the pleura — the depressing cause having 
disappeared, and the chest-wall being allowed to apply 
itself to the diminished lung, as after empyema. 

If one portion of the chest is enlarged, it is due either to 
increased fimction of the enclosed lung, compensatory to 
loss of function at some other part ; or to diseased increase 
iu the size of the enclosed lung, as in emphysema ; or to 
an accumulation of some abnormal matter in the chest, as 
in the case of intra-thoracic tumour, empyema, hydro- 
thorax, or pneumothorax. When this matter is in the 
pleural sac, its specific gravity will influence its position. 



MOVEMENTS OF THE CHEST. 



The normal respiratory movements, when carefully 
examined, during ordinary quiet breathing, and during 
forced expiration or inspiration, illustrate the principal 
deviations met with in disease. They are well shown in 
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the accompanying figui-es (figs. 4 and 5), first designed by 
Mr. Hutchinson (vol. xxiv, ' Royal Med.-Chii". Trans.'), 
in which the outer black One indicates ordinary respiration 
in the two sexes, the thickness of the fine representing the 
extent of movement ; the inner black line forced expiration, 
and the dotted fine forced inspiration. 

Fig. 4, Fig. B. 



Respiratory movenieiila ii 
the male. 



Reapiriilorj movements ill 
the female. 



It is here seen that in health the thoracic movements 
predominate in the female, the abdominal m the male. If, 
therefore, tlie breathing movements in a man should have 
the character of those normal to a woman, they would in 
him indicate disease, and be called " thoracic respiration." 
If, on the other hand, the breathing movements of a woman 
should have the character of those normal to a man, they 
would in her indicate disease, and be called " abdominal 
respiration." 

Again, it is shown by the figure, that in both sexes the 
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movement of forced inspiration predominates in the thoracic 
portion, as ijidicated by the dotted line, and that while the 
chest-wall is elevated, the abdomen actually recedes. This 
may be particularly observed when the respiration is 
rendered forced and labom-ing by disease. 



MOVEMENTS OF TOE CHEST IN DISEASE. 

If the thoracic breathing acts are in emcess, the disease is 
one either interfering vrith the action of the diaphragm, as 
in peritonitis ; or in which the difficidtj of getting air into 
the lungs is so great that all the muscles of the chest-watl 
are exerted, to attempt—by elevating it and taking off the 
pressure from the lungs — to induce the further expansion of 
those organs and the consequent ingress of air, as in some 
cases of bronchitis, spasmodic asthma, and the like. 

If the abdominal breathing acts are in excess, the disease 
is one requiring the diaphragm, to compensate, by excess of 
action, for deficient action in the muscles of the chest, — for 
loss of the healthy resiliency of the lung, — or for both. 

Jf the breathinff acts are one-sided, it may be due to 
deficiency on one side, or to excess on the other, or to both, — 
the excess compensating for deficiency; and these affections 
may be in the chest-wall, as m intercostal neuralgia, in the 
pleura, or in the limg. 

Jf the expansile action is deficient but elevation remains, 
the loss of power is in the lung, but it may be due to disease 
of its own structure, as in phthisis, or to pressure from 
without, as in consolidation from the pressure of inter- 
pleural fluid. 

If the expiratory movement is undue in length, the disease 
is one offering an impediment to the escape of tidal air 
from the lungs, which may be due to actual obstruction in 
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the tubes, or to loss of power on the part of the lung to 
contract upon the air and expel it. Thus it occurs in 
bronchitis, in tubercle, and to its greatest extent in emphy- 
sema. 

Jf the respiratory movements are excessive ia rapiditi/, it 
may be due to any disease preventing the fnll expansion of 
the lungs at each inspiration, whence an attempt is made to 
compensate the loss of quantity by increased rate ; or to 
imperfectly aerated blood, or to any disease increasing the 
rapidity of the circidation, whence an attempt is made to 
siipply air to the blood at a rate proportionate to the demand. 

If both thoracic and ahdominal hreutking viovements are 
deficient, it is due to a combination of diseases interfering 
with the action of the diaphragm and the external muscles 
of the chest, or to paralysis, or most probably to general 
exhaustion, in which case the deficient action will be broken 
at intervals by a sighing inspiration, as sufficient power 
accumulates for the effort.. 

MENSURATION. 

When inspection of the chest indicates any abnormal 
character the amount of deviation may be estimated by 
mensuration, or if the eye fails to detect any deviation from 
the state of health, the correctness of inspection may be 
tested by the rule ; hence in minute examinations mensura- 
tion must form a part. 

PALPATION. 

Palpation of the chest is only one of the many instances 
by which the importance of educating all the special senses 
is illustrated in medical practice. By it we may learn, among 
other matters — 

1 . The amount of resistance in percussion offered to the 
percuting finger. 
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2. The degree to*phicli tlie vibrations [fremitus) of 1 
thoracic organs are influenced by disease, and to which the 
tranamissioa of these is increased or diminished by inter- 
posing media. 

3. The presence of fluid, indicated by fluctuation. 

4. The comparative temperature of difterent parts of the 
surface, and the like- 
None of these means of acquiring knowledge is to be 

neglected, and the relation of wliat is learnt from one to that 
obtained by another is especially deserving of attention. 



AUSCULTATION. 

1. Learn to be perfectly certain that a respb'atory mur- 
mur is healthy ; that is, that it comes from vesicular lung- 
substance in its healthiest state, and is conducted to the 
chest-wall through structures in their healthiest state. You 
will then be able to say, what few physicians can venture 
upon, " There is no disease in this portion of lung which 
physical diagnosis is at present capable of detecting." There 
is only one means by which to acquire this knowledge, 
viz., listen to the healthy chest until its sounds are indelibly 
impressed upon the mind. For vesicular respiratory mur- 
mur, listen below the centre of the clavicle iu front, and 
beneath the inferior angle of the scapula behind. Do this 
in an infant, a child of five to ten years old, an adult man, 
an adult woman, an old man, an old woman. In each case 
examine a thin subject and a fat one ; and in each case, 
in immediate association with the respiratory sounds, 
examine those of the voice, cough, forced breathing^ 
whispering, and percussion. After each examination think 
carefully over what you have heard, and return again to 
examine and to think until you can call up in the mind, at 
will, the characters of the sounds you have heard. Attach 
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especial value to their euentiallij individual characteristics 

(see p. 26). 
Should this appear to any one too severe a lesson, let him 

give up the idea of ever becoming a competent auscultator, 
f for sooner or later he will find that there is no shorter or 
I easier way of arriving at that end ; and it will be less 
[ tedious and less disappointing to begin at first upon the 
' sure road. It is astonishing how much you have learned, 
I negatively and positively, when you know healthy vesicular 
I sounds under their typical varieties.. It is the most delicate 
I point in the whole practice of auscultation. 

2. Impress clearly on the memory the breathing, cough, 
I whisper, and voice sounds of the trachea ; which may be 

heard through the stethoscope placed over any portion of 
L that tube ; and remember that these sounds are typical of 
1 cavity of considerable size, with walls of a certain degree 
f of smoothness and hardness. 

3. Familiarise the ear with the sounds of breathing, 
I cough, whisper, and voice, in a bronchial tube; and especially 

with the distmctive characters of these compared with the 
vesicukr and tracheal sounds. This may be done, in most 
healthy chestSj by following with the stethoscope the course 
of the trachea down to its bifurcation (see fig. 6), and 
listening, as you proceed, to the change of sound in passing 
firom the main tube to either of its branches ; and still 
advancing, watch the change as the bronchus becomes 
imbedded more deeply in vesicular lung-substance. When 
you have lost the bronchial, and hear only the vesicular 
sounds, place the stethoscope over the back of the chest, 
between the scapulje, in a line with the second and third 
dorsal vertebi-je, where again you wiU recognise the bronchial 
sounds. {In a few healthy chests bronchial sounds cannot he 
heard in these regions.) 





Position of the Inngs midway between expiration and inspiration, and tlie 
rela^ona of the Cractiea and principal brouclii to tlie ribs and stemaxD. 

5. Remember that healthy vesicular murmur cannot be 
imitated by anything, but must always come from healthy 
lung ; but do not forget that as it obscures the sounds 
which you know are passing beneath it in the healthy 
bronchi, so may the sounds of disease be going on beneath 
it and yet be inaudible ; and remember also that in its 
turn vesicular murmur may exist, but not be heard. 

6, Remember that tracheal sounds always indicate disease 
when heard elsewhere than over the trachea, — that in health 
there is no cavity in the lung large enough to yield them 
after you have passed the first bone of the sternum. 
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7. Remember that bronchial sounds always indicate 
when heard elsewhere than at the two points, in 

which you have already foimd them in the healthy chest; 

mt do not forget that they exist throughout the whole 

I'faronchial tree, and need only a change in the conducting 

medium to bring them audibly to the surface (see Conduc- 
Ition of Sound, p. 14). 

8. rarailiarisc the ear with the breathing sounds through 
■ your own nose dming slow, quick, and forced respiration, 
l.and with all the varieties you can produce by different 
•■degrees of compression applied to the nares; also take 
I notice of the nasal breathing sounds when you are suffering 

from catarrh. For many of the sounds to be heard in the 
chest, due to alteration in the caUbre and in the mucous 
lining of bronchial tubes, may be thus learned, with the 
advantage of being able to identify the cause of each. 

Educate the ear by experiments on inanimate bodies. 
I Take a piece of vulcanized rubber tubing, three feet 
[ long and two hnes in the bore : with this a number of 
I useful lessons may be learned. Rest about half the tube 
I on the table or against a wall and apply a stethoscope upon 
[ it hghtly ; listen, while, with one end of the tube in the 
mouth, you inspire and expire tlirough it alternately. The 
sounds heard will be something like loud bronchial breath- 
ing. Make pressure upon one portion of the tube so as to 
diminish its calibre at that part, and, if it is perfectly dry, 
sibilant sounds will be produced when the tube is most 
compressed, and sonorous snoring rhonchus when the calibre 
r is only slightly diminished. By varying the extent and 
I degree of compression, changes in the character and pitch 
of the breathing sounds may be produced, as numerous as 
I those heard in the chest. It is most interesting to observe 
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the effect of moisture in the tube, and how minute a quantity 
affects its sounds. If sixty drops of water are put into the 
threcrfoot tube, and the auscultation and breathing repeated 
as before, larj/e crepitation, most abundant aud loud, will 
appear to fill the tube f(Tr a considerable part of its length. 
If pressure is now made, as for the production of rhonchua 
and sibilus, the size of the crepitation will diminish as the 
calibre of the tube is decreased. If we empty the tube 
and blow through it to expel all the moisture possible, and 
again auscult it, crepitation will be heard, not of the same 
chai'acter as before, but more crackling, yet stiU distinctly 
bubbhng; and if the tube is compressed the sounds become 
smaller, and assume nearly the character which they had 
before the water was emptied out. At parts where the 
tube appeal's drj^er, loud rhonchus is heard, less musical and 
harsher than from the dry compressed tube. So slight an 
amount of moisture is sufficieut to give the crepitation and 
rhonchus, that it ia most difficult, having once moistened 
the tube, to get it again so dry as not to produce these 
sounds ; so that we cannot help wondering how it is that 
the human air-tubes are ever free from rhonchi and crepita- 
tions, when lubricated by even their nonnal amount of 
secretion. 

Take a vulcanized rubber ball, with a hole in one side, 
partly fiU it with water, and hitroduce, through the hole, a 
tube with its extremity beneath tlie surface of the fluid. 
By listening through a stethoscope placed on the ball 
while we breathe through the tube, gurgling will be 
heard in the ball, varying in its character with the force of 
breathing, the size of the tube, and the depth of the fluid 
through which the air has to pass. The smaller the aper- 
ture of the tube the more the gurgling loses its distinctive 
characters and approaches to crepitation. 
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If a dry ball and tube are now taken and aiisculted 
during respiration, breathing sounds of cavernous 
iharacter are heard. These, however, are best learned by 
iSascultation of the trachea ; but a point of interest may be 
ajoticed, viz., that the sounds of breathing and voice in 
Jie ball appear to penetrate the stethoscope much more 
ihan the same sounds traversing a large tube. This may 
demonstrated by ausculting, fii-st, the ball ; then a 
■Vulcanized rubber tube, half an inch in the diameter of its 
I'bore. 

The sound of succussion is well imitated by filling 
\ water cushion partly with air ami partly with water, and 
lithen either jolting it in such a manner as to dash the water 
■against the wall of the cushion, or shaking it so as only to 
nplash the water upon itself. The sound will be more 
|.'gurgling in the latter than in tlie former case. (See p. 13.) 
If a glass bell is suspended in air and then a small 
Itlast of wind suddenly directed against its margin, we may 
^ear, first, the rush of the air, and then, following it at a 
vdistinct interval, a faint ring of the bell ; the same effect is 
■produced if the gust is directed against the interior wall of 
■the bell. This corresponds in essential characters mth the 
■ Bound called mstallic tinkling. (See pp. 12 and 24.) 

If we now suspend hghtly a thin glass or metal flask, 
Kgo that it can ring when struck; and while listening atten- 
Itively, with the ear close to, but not touching, the wall, pour 
jome water slowly, drop by drop, into it from the neck, 
Ita dropping is heard accompanied by a slight ringing, 
[.but quite distinct from the sound of the last experiment. 
iThis dropping corresponds in essential characters with the 
Lsound called gutta cadens. As the water collects in the 
1 flask the dropping becomes more dead, is raised in pitch, 
[.and the ring of the flask is lost. (Sec pp. 12 and 24.) 
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The differeuce iii character and in acoustic conditions 
between tympanitic and amphoric resonance on percussion 
may be learned by the simple experiment pointed out 
by me in the 'Medical Times and Gazette,' May 20th, 
1858. 

"Tympanitic resonance requires that the cavity per- 
cussed shall be fuU of air, but shall not communicate freely 
with external air. 

" Amphoric resonance requires that the cavity percussed 
shall communicate freely with external air. 

" That is, in the former case, the volume of air must be 
more or less confined ; in the latter, it must not be con- 
fined at all. The simplest demonstration of this difference 
may be made by procuring one of the vulcanized rubber 
bidls, novr common as toys. Seal up the small hole in it 
and percussion wU] yield tympa7iitic resonance ; unseal the 
hole, and the resonance will still be imperfectly tympanitic, 
the aperture being too small for free communication with 
the external air; cut the hole large enough tliat no hissing 
is produced by the escaping air when the ball ia suddenly 
compressed, i. e., large enough to admit of free communi- 
cation with the external air, and percussion wDl elicit 
amphoric resonance." 

The varieties of percussion sound yielded by different 
bodies may be learned with great advantage by percussing 
a waterproof cushion filled with different kinds of matter, 
as water, air, wool, saw-dust. We may particularly observe 
the change in the percussion note while the cushion is 
more and more distended vrith air. Percussion should in 
fact be practised upon bodies of all kinds, until the ear is 
perfectly familiar with the difierences of each, and can 
identify them with the eyes shut. 

The sound called bruit de pot feli may be very 
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closely imitated by taking one of the vulcanized-rubljer- 
balls with a small aperture in one side, airendy mentioned, 
and while it is placed upon a table, lay one finger upon it 
as a pleximetor, and then percuss the ball, the air from 
which puffa out at the hole : if a small glass or metal tube 
ia pushed into the hole so as to project a little into the 
cavity of the ball, the sound of the air in escaping acquires 
a more metallic quality. 

In this experiment we learn the acoustic conditions 
essential to the sound in question, viz., a space bounded by 
elastic compressible walls, containing air, communicating 
with the external atmosphere by a small orifice ; it also 
teaches the method of percussion necessary to elicit the 
sound from the chest when these conditions exist, viz., 
"to give the impulse slowly and heavily, and allow the 
fingers to press forcibly on the part for some moments after 
it htB been given," — Walshe. 

Percussion of a vulcanized rubber football yields an 
admirable specimen of metallic resonance, and may well be 
added to the list of bodies upon which to practise per- 
cussion, as it also shows how a metallic sound may be 
yielded by bodies, imder favorable circumstances, without 
their possessing the usual physical properties of metals. 
The sense of touch, as well as that of hearing, should be 
practised during these experiments. The detection of 
fluctuation by tact may be perfectly learned on the water 
cushion, and the elastic resistance of confined air, on 
I the vulcanized foot-ball. All varieties of friction-sound 

L may be imitated by rubbing together beneath the stetho- 

■ scope different materials, such as cloth, silk, velvet, leather, 

I both wet and dry. 

I Not less important knowledge is an acquaintance with 

I the influence of cotiducting media upon sound, and this 
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may be easily acquired liy listening to tbe tick of a watch, 
with different materials intervening between it and the 
stethoscope, or by producing rhonchiis or crepitations in 
the elastic tube, before spoken of, and listening to them in 
the same manner. 

It would be a great mistake to suppose that these sounds, 
produced by experiments on inanimate bodies, are exactly 
like those audible in the chest ; that is not pretended for a 
moment, although many of them are extremely similar, and 
convey an impression much more correct than any verbal 
desciiption. 'i'he special advantage to be gained from the 
practice of these experiments consists in the education thus 
given to the ear; the acoustic conditions are in each case 
plainly seen ; the sound can be listened to with ease, 
as often as requisite, free from the distnrbanccs of the bed- 
side ; and hence, with a little perseverance, the susceptibility 
of the ear to distinguish and identify sounds and their 
causes will become so acute that the learner will be able 
to assign most sounds to their essential acoustic conditions, 
and will readily nndcrstand what he hears when he 
auBcults or percusses the human chest. 

We must not forget to guard against the danger of con- 
centrating the attention on the special senses to the exclu- 
sion of that common sense, without which no learning, talents, 
or skiU, and no accmnulation of evidence, will insm^ wisdom 
ui our judgments. 

In an examination of the chest for the pmpose of diagnosis, 
common sense dictates, that no opmion should be I'onned 
of the importance or meaning of any delicate modification 
of sound until a comparison has been instituted between 
corresponding portions of the two sides of the thorax : 
and that we should not conunence by seeking for signs 
of any special pathological state, which would be to begin 
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the inquiry at what should be its end, and must terminate 
in conftision and loss of time. If we remember that it is 
matter with which we are concerned, and that the principal 
physical changes of which matter is susceptible are few and 
simple, we shall very much curtail the examination and 
secure a safe basis for each step as we proceed. 

Having gained the best general ideas of the nature and 
seat of disease which inspection, palpation, and mensuration 
can afford, the first question in our future inquiry will he 
whether any part of the chest deviates from the percussion, 
respiration, or voice sounds of health. If not, the examina- 
tion of physical signs natiirally concludes. If, on the other 
hand, some deviation is detected, the question becomes, 
what physical change has occurred to account for it. 
This question will be most easily and quickly answered 
by dividing it as follows : 

Is there consotidation (or increased density) ? 

Is there Hquefaction ? 

Is there excavation ? 

Is there roughening of surfaces that should move smoothly 
upon each other ? 

Are these surfaces removed from normal apposition ? 

One or all of these divisions of the question may be 
answered either negatively or positively. And then 
succeed further questions, aa to the extent, amount, &c., 
of each of the physical changes, and as to the relations 
existing between any two or more of them, — questions in 
which may be involved all the acoustic knowledge discussed 
in the preceding pages. 

After this manner the inquiry may be kept within defi- 
nite hmits, and the mind prevented from wandering into 
desultory observations leading to no practical result. 

Having arrived, as accurately as possible, at the physical 
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properties of the altered structure, the question as to its 
pathological nature may be proceeded with at once. This 
will require the assistance of collateral iuformation from 
other sources than physical signs, and the correct answer 
will be most easily arrived at by a process of negative 
argumentation, or, as it is called by logical writers, " abscis- 
sio infiniti," that is, by excluding, one by one, suppositions 
as to the nature of the change, and thus bringing the 
inquiry within such narrow limits that it is easily decided, 

In order to facihtate such an analysis as J have here 
suggested, the various pathological states represented in 
the following plates have been arranged according to their 
simplest and most obvious physical characters ; it will be 
easy, therefore, to institute a comparison between the signs 
common to one physical change and those peculiar to the 
different pathological conditions by which that change is 
produced. 




PLATE I.— C0NB0LIDATI0N8. 

KlOUJM! 1. 

IsoiATEu (Miliaky) Intekstitial Tdbekcdlous Granulations. 

Deposited outside the air-cells. 
Inspection, Palpation, Mensuration, give no constant reaull.a but l.lie in- 

fraclnvicular regions are usuol/y {[aliaueil. 
Pehctthsion normal ; or sliektlj impaired if some tubercles ore very auiicrJiciul ; 

or increased reBOuance, from snpcrflciitl empbjseoia. 
Aubcitltation unsatisfactory. Respiratory sounds may he Larsh ; expiralory 
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dnce rhonchus, ailiilus, or crepitation of varying size. Vocal reaouuuce girua 
no constant results. 
Cough may be present, 
mueila^inous-looking. 
quantities. 

PiGirKE 2. 

CoNGLOUEfiATED I NTBBBTITU L TuBERCULOtiS GraNOLATIOHS, (Ae 

same as Jig. 1, deposited in groups; involved vessels, bronchial 
terminations, and air-eeUst oUiferated by pressure. In parts — 
traversed hy large pervious bronchi. 

fxFANslON diminished, chest<wall may be flattened. Vocal fremitus plus. 

pEBCDssiOK dull ; resistance increased. 

Auscultation. See flg. 1, mums — respiratory murmur, if tbe deposit is abun- 
dant : plus — broncLial breatliing and voice, wliere traversed by large per- 
vious broiicjii; and conilucted heart-sounds, 

CotroH, almost essential, rarely paroiysmal. Si'UTa, see Eg. 1, plus — some- 
times a grumous deposit from the thinner sputum, resembling that from 
barley-water : glairy mucus, with streaks of yellowish or buff opaque mat Ler , 
becoming leas and less aerated. 

Figure 3. 
Ihfiltratbd Tubercle. Deposited inside tie air-cells and passages. 
In some places collected info groups, in others scattered. 
See Eg. S, strongly marked; plus — Sfvta, more or less mixed with tuber- 
culous matter. 

FiGUBE 4. 

Apoplexy of the Long, after coagulation. Effusion of blood, 
with laceratiiin, into the interstitial areolar tissue ; wit/'out lace- 
ration, into the air-cells and passages. 

No signs from small masses, unless quite superGcial. From large masses 
, or groups of small masses, resistance plus. 
pEHCussioK, impaired or dull. 
AdsculTatioh, Hespirutory mucmur diniinisbed or absent ; — in the neighlxiur. 

ing parts harsh. Where the copula are traversed by permeable bronchi, 

broDchitd breathing and cough, vocal fremitos plus. 
CovGi! vBiriei iu oiiaracter with the primaiy diseai-e. Sputa hnmoplic, gene- 

raLj darkish in colour, mrely a lai^e quantity of blood, but tinged mnoous 

strin of blood, pure blood. See PI. V, Egs. 17, 18. 
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Healed cavities. 



FitsHRE 5. 
Fibro-cellnlar cicatrices a 



i ckalkij cono-elioKS. 



Chest-wall depreased. 
Pbbciission dull. 
AcacuLTAHON. Vesicular i 

bronchial brealhing and vi 
CoDOH] variable. Sfuta, m< 

particles, of different sizcfl; 



If pervious bronchi arc involved, 
2, 3, pli 



Pi. I, figs. 
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FiGUBB 6. 

FiBST STAGE OP PNEUMONIA ("EyGORGEMENT"). 

Costal movement reatricted, if pleuritic pain. Voeal fremitus noniial. 

pEitcussioN impiured in proportion tu the aniount of engorgement. 

AuscnLTATlON. Respiratorj murmur weak or suppressed in the affected parts, 
exaggerated in the neighbourliood and Id the opposite lung. Vocal resonance 
somewhat iucrcascd when exudation has commenced. Fine crepitatioit on 
deep inspiration, especially after cough, persistent after expectoration. It 
tnaj be masked bj the rhonchns, sibilns, or large crepitation of bronchitis, but 
with care maj generally be caught at the end of a deep sighing inspiration. 

Cough moderate, rarely paroiysmsl. Sputa sanguJnolent or rusty, viscid, 
semi-tranB|)areiit, adhesive, slightly aerated. The tint may vary, — occasion- 
ally liquorice, or prune-juice colour, or watery, brown, or blackish,— in rare 
cases only white and viseid, — more rarely absent. 

Note. — Acute (Edema or the Lu»g presents the physical signs of fig. 6, 
except that the crepitation is lessens. Sfuta hoI sangubolent, but watery 



K)-purulent. 



Fioui 
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Second stage op Pnetjmonia {"Ked Hepatisation "), trai 
hg pervious Ironcki. 

Signs of, PI. 1, flg. 2, marked ; minus— flattening of the chest-wall : pli 
blowing or tubular t|uality of respiration. In the circumference of the 
affected part, signs of fig. 6 may often he heard. 
Cough and Sfuta, see lig. 6. The sputa may gradually become simply mnco- 
pomlent. 

FlGUKE £, 

Second stage op Pneumonia, jja«««^ inlo the tkird. 
Signs of fig. 7 passing into those of Fl. IV, Gg. 15. 




PLATE III.— CONSOLIDATIONS. 



Figure 9. 



Medullary Cancer. 



Signs of PI. I, figs. 2, 4, and of PL III, fig. 12, according to the extent and 
situation of the disease : plus — notable flattening of the chest-wall in infil- 
trated cancer ; protrusion in actual thoracic tumour. The disease is usually 
limited to one lung. Dulness on percussion sometimes extending over the 
mesial line. 
Cough invariable, very rarely dry. Sputa, catarrhal, purulent, often intimately 
mixed with blood, giving a red or black currant-jelly appearance, cancerous 
matter rarely mixed ; free haemoptysis frequent ; foetor of the breath occa- 
sional. 



El6U&£ 10. 



Hard Cancer. 
Signs of fig. 9. 



TlGUKE 11. 



Melanoid Cancer. 

Signs of figs. 9, 10. 



Figure 12. 



Indurated Lung, the Effect of Pneumonia, traversed by perme- 
able bronchu 

Signs of PL II, fig. 7. ' Dulness and resistance especially marked. 
Cough and Sputa not characteristic. 
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Corollary to Plateh I, II, and IH— Increased vocal fremitus — Ijnpaired per- 
cuaaioa soiiud — Bronchia! breatliiug — Prolonged tipiratorj niunnuc^ — 
Jerking inspiratorj murmur — Deficient Tesieular murmur — Hwub respira- 
tion — riue crepitation^ Small crepitation of capillary bronchitis — Diag- 
noaia of early phtljisis, precautionary remarks. 

In these plates a group of physical signs, consisting of 
increased vocal fremituSj impaired resonance on pereussion, 
and bronchial breathing, recurs again and again. The 
acoustic principles upon which these phenomena depend 
for their explanation have already been discussed. {See 
Acoustics.) 

Taken singly, they are of little value, but associated in a 
group, they indicate most clearly tlie existence of conso- 
lidated contents within the chest traversed by pervious 
bronchial tubes ; they are the signs of a certain physical 
condition ; but as this condition is produced by a number 
of different forms of disease, some additional evidence is 
needed in each case to give a pathological meaning to the 
physical diagnosis. (See p. G8.) 

Some of this evidence ^vill be found in the separate 
figures of tlie plates, but some lies beyond the reach of 
physical signs-— in the symptoms and history of each par- 
ticular case. 
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In PI. I, fig. 1, the most tangible physical sign is 
" prolonged expiratory murmur" (see Rhythm, p, 29) ; but, 
as in PI. VII, fig. 34, it accompanies cavities, it cannot be 
said to specify consolidation : — in PI. IX, fig. 29, it accom- 
panies inflamed bronchial lining, and hence it does not 
necessarily indicate cavity. But aU three cases will be 
found to agree in one respect, viz., that the exit of tidal 
air from vesicular lung tissue is impeded. . In one case 
(tubercle), tliis is due to increased density of the lung- 
substance, by which its resiliency is impaired ; in the next 
(emphysema), to a distended condition of the air-cells, pre- 
venting the normal collapse of the lung during expiration ; 
and, in the third (bronchitis), it is due to the diminished 
calibre and elasticity of the tubes through which the air has 
to escape. 

Prolonged expiratory murmur, then, signifies impediment 
to the escape of breathing air. Great caution must be 
exercised in deciding that the normal relation between the 
length of the expiratory and of the inspiratory sound is per- 
manently changed, for much depends upon the manner in 
which the patient breathes — the degree of volition given to 
the act ; and I believe that no value is to be attached to 
shght varieties in the durations of the two respiratory 
sounds, unless it is quite certain that the breathing is 
automatic at the time of examination. This point has not, 
I think, been sufficiently enforced in the numerous discus- 
sions on the subject of prolonged expiratory murmur ; its 
importance is quickly demonstrated by listening to a 
patient's chest when he is asleep or not attending to your 
operation, and again listening after giving him your beat 
instructions how to breathe, when he will generally draw a 
sharp, short breath, and then expire as long as he can. 

The inepiraforj/ murmur vmy he "Jerkinq," that is, the 
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rsound may be produced in a divided maimer, not in one 

|:8oft, continuous strain. This cliange may take place from 

1 flo many different causes, and may be absent thoi;gh either 

I of those causes exist, that it is not one to which much 

'^diagnostic value can be safely attached. If, however, the 

jerking inspiration is confined to the apex of one lung, and 

if it is clear that pleuritic adhesion does not exist there, the 

sound acquires some value as a sign of increased density of 

I that portion of lung. 

The vesicidar murmur may be deficient. (See Intensity, 

■ p. 28.) Great caution is needed in concluding that the 
l]«spiratory miu'mur is abnormally deficient, unless the 
Lohange is weU marked. It may be weak on both sides 
I from general debUity, or from timidity on the part of the 

■ patient during examination. A slight deliciency on 
the left side as compared with the right, may be ob- 
served 'in a large number of healthy chests; deficiency 
is, therefore, a more valuable sign when it occurs on the 
right side than on the left. (See Harsh Respiration.) Again, 
it must be remembered that pleuritic efiusion on either 
side may mask the vesicular mimnur, and give a false 
notion of its deficiency. 

In PI.- I, figs. 1, 2, 3, "Rough or Harsh Respiratory 
jf/armKr" is noted. (See Timbre, p. 32.) It is another of 
those delicate changes in the quality of the respiratory 
sound which may or may not be valuable as a sign of 
early disease, according to co-existing circumstances. And 
the signs at this period are so few, so subtle, and so up- 
satisfactory, yet the information sought from them — the 
detection of altered structure, almost before it is altered, 
while disease pauses on the threshold— so eminently 
L important, that it behoves us especially to neigh the mean- 
ing of any language in which it is told, however fahit the 
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tones. Harsh or rough respiration may be said to ffrow out 
of prolonged ewpiratory murviur and to grow into bronchial 
breathing. It ia heard in " incipient tiibercidization, dry 
bronchitis, vesicular emphysema, clironic pulmonary con- 
solidation, dilatation of the bronchi, and incipient cancerous 
infiltration of the lung, in cases where the limgs are sUghtly 
compressed by plastic or tuberculous matter in the pleura, Jn 
the resolution stage of pneumonia, at different periods of 
pleurisy, and in pulmonary apoplexy." (Dr. Walshe, 
p. 103.) 

Harsh respiration, by itself, therefore, indicates only that 
the vesicular structure is, from some cause or other, 
impeded in its equable, resilient expansion and contraction. 
Other signs or circumstances must be co-existent to give 
specific value to this change of somid as diagnostic of any 
particular form of disease. And as, in speaking of deficient 
respiratory murviur, caution was givi;n to remember that 
the breathing sounds are often normally weaker on the left 
side than on the right, so must that caution be here 
repeated iu a converse sense, lest a normal increased loud- 
ness on the right side be mistaken for harsh respiration 
when compared with the left. These delicate modifications 
of sound can be taken to mean anything, only, when every 
source of fallacy has been scrupulously avoided. {See 
remai-ka on diagnosis of early phthisis). 

"Fine Crepitation" PI. II, fig. 6. — This peculiar and 
delicate sound is one of the most valuable revaaled by 
auscultation. Among all the morbid changes depicted in 
these plates, this figure alone presents the sign of " IF^ne 
Crepitation." In its true character it is to be heard only 
in the first stage of pneumonia. In PI. II, fig. 6, however, 
an appended note on "Acute (Edema" mentions a slight 
modification of this sound, which may be mistaken for it 
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rhen no opportunity of comparison is afforded, — a mistake 
Hgainst which the auscnltator must be ever on his guard. 
Tine crepitation is distinguished from the smallest crepita- 
tion, notedinPla.IVand V, flgs. 13, 16, 18, by its crackling 
character, whereas in both of those cases the crepitation ia 
bubbling. It must be most scrupulously distinguished 
from the smali crepitation of capillary bronchitis, wiiich, I 
fear, is often confounded with it. There is this diftcrence, 
that in fine crepitation the sound is almost always Huiiteil 
to the inspiratory act, and is crackling, whUc m the small 
crepitation of capillary bronchitis it accompanies both 
expiration and inspiration, and is bubbling. Fine crepita- 
tion, once estabhshed, is not removable by coughing or by 
expectoration, but remains until replaced, either by soitio 
other morbid sound, or by the happy retiirn of normal 
respiratory murmur. 



DIAGNOBIS OV BAELT PHTH18IB. 



In association with PI. I, fig, 1, and the corollary upon 
its physical signs, I venture to introduce some precau- 
tionary remarks relative to the diagnosis of Early Phthisis, 
It may be seen, by the plates and their explanations, that 
the physical sigus of most serious diseases of the Imigs and 
ploura ai'e sufficiently marked and different to form a 
medium through which their changes of structure may be 
identified by the senses. Pneumonia, bronchitis, pleuritis, 
empyema, pneumothorax, have each their characteristic 
signs, so also, have the stages of consolidation, softening, and 
excavation, in tubercular disease. In its earlier progress, 
however, we cannot turn so satisfactorily to the results of 
physical examination. It is true that by this means disease 
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may be detected in a comparatively recent state, that any 
considerable conglomeration of tubercular matter lying 
within acoustic reach of the surface of a lung can hardly 
escape detection, and that a very abundant deposit of 
isolated tubercles will, in most cases, interfere with the 
respiratory or other sounds of health in the chest suffi- 
ciently to give a strong suspicion of their existence. Of 
this, fig. 1 may be taken for an example: the miliary 
tubercles are extensively and abundantly scattered through- 
out the apex of one lung, and they did not entirely escape 
detection dming life. But even in this case the physical 
signs enumerated are of a very questionable nature — neither 
singly nor collectively constituting an unmiatakeable proof 
of the existence of disease. In examining such cases in 
private practice — impressed with their deep social import — 
foreseeing the shadow that will be cast over the life of the 
patient, the gloora of apprehensive anxiety over that of his 
Mends, if the judgment is adverse, and, on the other hand, 
the bright liopes that will be reinstated if it is favorable 
— the physician's heart may well sink despondently within 
him, when he reviews the evidence from which that signal 
judgment must be formed. 

Again and again he may hesitate to frame it ; again and 
again he may examine and listen, in the hope of dis- 
covering some unmistakeable, some palpable signs of 
health or of disease ; but to no piupose, for they are not 
there ; and from a number of half-shadowed, spectral 
evidences, so shght and changing that tlieir impressions 
can scarcely be retained while they are assembled, he must 
judge of the prospects of hfe or death. 

This absence of reUable signs of the earliest stage of 
tnherciilar deposit cannot be too forcibly impressed upon 
the young practitioner, who, with creditable zeal, is too apt 
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1 think, and naturally prone to hope, that by sufiBcient 
diligence, experience, and care, he may insure that no 
tuhercle shall escape his searching examination. In this 
belief he will be oftea led to fancy that he has de- 
tected the presence of tubercle where it does not exist, 
and to assmne its absence while it redly hes con- 
cealed. 

This is the great disappointment which every man has 
to encounter who studies and practises physical diagnosis. 
That upon which he had set his heart — to detect the first 
shadow of consninption, scarcely yet resting on a life, 
before it is too late to drive it back — is the very dream 
which experience will most surely dissipate. 

If physical diagnosis could detect consumption as soon 
as the first few spots of tuberculous matter were deposited 
in the lung, with the same certainty that it detects pneu- 
monia or ft cavity, we might well be content to sacrifice 
for this all that it could do besides. But, that it cannot, 
in its present state, accompHsh this, and that there is no 
good reason to suppose that it ever will accomphsh it, need 
surprise no one who will think calmly on the subject. It is 
not proba))le that the physical properties or the functions of 
a portion of luug-tissue shoidd be sufficiently affected by a 
few scattered gelatiniform granules, to produce any recog- 
nisable signs of their existence. There may not be a 
dozen tubercles dejHJsited in the whole hmg ; nay, more, 
there may not be one single microscopic speck deposited, 
and yet the disease may be working its stealthy inroads on 
vitality. We sliall not, then, place implicit confidence in 
the |)liysieal diagnosis of early phthisis, but — while not 
neglecting this, while seeking from it ail the aid it can give 
— we shall exert our most acute observation of symptoms, 
and diligently search info the histories of cases, in the hope 
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that we may thus encounter some herald of the commg 
foe. 

The following is an enumeration of the moro delicate 
phyaicai eigus, by one or more of which it is presumed by 
different auscultators, that the deposit of tubercle may be 
first indicated, before the occurrence of altered resonance on 
percussion : 

1. Prolonged expiratory sound (Jackson and others). 

" I am still of opinion that an increased expiratory 
murmur, pravided it has not a bronchial or any other 
character than that proper to it, indicates nothing more 
than this — that the an-, in passing out of the lungs. 
meets with some obstruction in the bronchial tubes." — 
Skoda. 

2. Jerking respiratory sound. 

" If the other causes of jerking rhythm can be excluded, 
which may or may not be difficult, this condition of rhythm, 
when limited to one apex, becomes a really important sign 
of tubercTilization." — Wahhe. 

3. Deficiency in the respiratory sound. 

"At the apex of one lung, coexistent with puerile 
vesicular murmur at the apex of the other, this is at all 
times to be considered a suspicious condition." — Davies. 

4. Rough or harsh respiratory sound. 

" Solitary tubercles, however abundant, do not necessarily 
interfere with the vesicular respiration." — Skoda. 

5. Persistent signs of bronchitis, confined to one 
apex. 

6. Cogged-wheel rhythm of respiratory sound. 

" In some cases of incipient tuberculization, the tidal air 
seems to struggle against minute obstructions in the finer 
tubes, whence a rhythm of sound resembHng that of a 
cogged wheel in rotation." — Walshe. 
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7. " Crumpling, buzzing, humming, kettle-singing, and 
arrow-root-powder sounds/* Scott Alison. 

8. A variety of circumstances, the essence of which is 
comprised in the general terms "lessened respiratory 
action," with the addition of " wavy or jerking respiration 
and prolonged expiration." Edward Smith. 
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Second Stage of Brokchitis. Exudation into the bronchi of - 
fiuid, at first visciil and froth}/, aflerwarda more opaque and muco- 
purulent. 

Blionchal fremitus occaslonallj felt. 

Peecussion usually normal, but resonance maj be slightly increBsed or 
sligbtly impaired. 

AtrGCULTA.TiDN. Tesicular murmur impaired. Inspiration and expiration 
accompanied b; crepitation of rarioua sizes, also rhoncbus and aibilua. {In 
eapillmy bronckilia the crepilalion a to small that care U needed not to miaiake 
it for Irae "fine crepiialion "). 

CoTiGH loose, maj be loud and lioarae, occasionally parojijamal. Spoii 
wbite, frotbj, adheaive, becoming tapy, taint yellow, or greenisb, or 
gray, usually running together ; aometimcs in pallets and opaque. 

FiGunB U. 

Cheosic Beonchitis. Thickened, vascular, bronchial mucoua Unlit/], 
exudaiim of muco-seroue and muGo-paruknl fiuid. 

Bnpiralorj moTements prolonged and laboured, antero-posterior expansion plus 
superiorly. 

Pbrcussiob often aliglitlj impaired over the lower loties, unless emphysema 
coexists. 

AoBCCTLTATioN, every variety of cooing, whistling, snoring, rlionchns— ^mingled 
with large crepitation and occasional clicking and ticking sounds. Vocal 
resonance may be increased. 

CoDGH frequently suffocating and paroxysmal, varies in severity. Sputa 
nauall; copioas, of nauseous odour, in large masses little or not at all 
aerated; yellowish, greenish, asb-eoloured, or grayish green — occasionally 
streaked with blood; sometimes scanty and adhesive, and sometimes (brou- 
chorrlicea), copious whI ery, glairy fluid follows each paroijsm of cough. 

FiGuaE IS. 

TtiiaD Stage of Pneumokiaj PuruleHl 'infiltration replacing the 
pla»tie lymph of the Second Sfoffe, PI. 11, tig. 7. 

For Signs see PI. 1 1, fig. 7 {Second Stage of Fueumonia), plus — crepitation of 
different sises when the suppurating tissue communicates with bronchial 
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Crepitation — its meaniug aad acoustic conditions — Coetaneoua 
Prolonged and laboured expiratorj movements. 



In these plates a certain physical sign prevails, and is 

iharacteristic of the physical condition into wliich the 

bdifTerent forms of disease have passed, some deposit or 

■ tissue has become liquefied, or some secretion has been 
tpoured out and mixed with air. "Crepitation" is present in 
I every figure of the plates, although vaiying considerably in 
■its characters, and heard in conjunction with several 
I different sounds, which in either case may give to it a 
■special meajiing. 

In PI. V, fig. 18 a, crepitation stands alone, everything 
f else is consistent with health, but a portion of fluid blood 
fiias found its way into the air-passages, and as the air of 
I respiration passes backwards and forwards, bubbles are 
arily produced in the fluid through which it is 
d. That these bubbles will vaiy in size with that of 
f the passages in which they are produced, and with the size 

■ of the aperture from which the air issues as it is forced 
fthrough the fluid, may be easily demonstrated fsee p. 62). 

■ When, therefore, we hear a number of very small bursting 
(bubbles, or " crepitations,'' accompanying an expiratory act, 
tit tells us that the air is issuing from the fine passages or 
■cells of the lungs in a number of minute streams, and that 
Iby these some fluid is eucountered before they have 

aiited into a blast of larger size ; and as the air must be 
tintroduced through the same tubes before it can be 
(expellod, the crepitation of inspiration needs no further 
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explaaation; hence, this sound — small crepitation — speaks 
unmistakably of fluid in the remote ramifications of respi- 
ratory tubes. If, on the other hand, the crepitations are 
of larger size, they tell that they must have larger spaces to 
contain them, and that the stream of air which produced 
them had a certain calibre. This is the interpretation of 
crepitation of various sizes, rising from the exceedingly 
delicate bubbling, almost like effervesence, of capillary 
bronchitis (Note to PI. IV, fig. 13), to large noisy 
crepitation, and thence even to " gurghng " {PI. VI, 
fig. 20.) Once understanding the acoustic conditions of 
crepitation, it will be evident that it is not necessary for the 
air or fluid to be confined in the respiratory tubes; — that a 
portion of lung-substance, broken down in structure and 
converted into a soft semi-fluid mass, if freely commimi- 
cating with pervious respiratory tubes, may have the air 
from these passages forced through it, and tlius yield cre- 
pitation similar to that from fluid in the tubes themselves. 
Thus in PI. V, fig. 16, crepitation is yielded by masses of 
tuberculous deposit lying in the course of the air-passages, 
and reduced with the involved lung-substance to a fluid 
condition ; while in PI. IV, fig. 13, crepitation is due to 
inflamraatoi-y exudation into the air-passages themselves. 
Crepitation then, both large and small, indicates the 
presence of fluid, and the passage of air through it, but 
for its special pathological meaning in any given case we 
must look to the signs and circumstances which bear it 
company. 

" Impaired resonance on percussion " and " bronchial 
sounds" are present in Plates IV and V, flgs. 1 5, 1 6, 17, and 
have the same meaning as in Plates T and II : — they speak of 
the physical condition which preceded the conversion into 
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fluid, and which still remains in the vicinity of the liquefied 
structures. 

In figs. 13 and 14, on the other hand, the resonance is 
normal, or nearly so, and no bronchial sounds are conveyed 
to the surface of the chest ; at once marking a most impor- 
tant difference in the conditions accompanying the crepita- 
tion in these and in the other figures, viz., the existence in 
the one case, the absence in the other, of air-containing, 
vesicular lung-substance. 

In PL IV, flg. 14, " (he ewpiratory movements are pro- 
longed and laboured;" here we find a rough and exaggerated 
illustration of the causes of prolonged expiratory mui'mur, 
spoken of in its most delicate form in coroUary to PI. I, 
fig. 1. The physical cause is the same in each instance, 
viz., iiiipfdifiieiit to the exit of tidal air from the vesicular 
structure. But in the present case (fig. 14) this impe- 
diment exists in the conditions which give rise to the 
accompanjdng auscultatory sounds — to the cooing, whist- 
ling, snoring, piping, bubbUng, there described — viz., the 
walls of the respiratory tubes are thickened in parts, and 
thus irregularly diminished in calibre, and they are par- 
tially blocked up with unliealthy secretions of various 
degrees of fluidity. The air, iu its exit from the vesicidar 
structure, is thus encountered by a number of oppositions, 
which the resiliency of the hmg and the elasticity of the 
chest-wall are insufficient to overcome ; automatic breathing 
is no longer competent to the task, and the necessity 
arises for a voluntary muscular efTort to force the air 
through the passages ; an eff'ort which, in severe cases, 
complicated with emphysema {PI. VII, fig. 24), occupies 
more and more the attention of the sufierer, imtil it 
becomes the engrossing business of his tedious Ufe. 



PLATE Vn.— EXCAVATIONS. 



Small Tuberculous Cavteies, bronchial communication vety i 
perfect, super-imposed stratum of lung normal, surrounding broncM 
ittflamed, coniaining secretion. 

Chest eipansion may bn normal. Vocal freraitna normal. 

Gentle Pekcdssioic, ttornial. Steong Percdssion may yield more o 

dullness. 
AuBCULTATiON. Bronchial respiration abaenl, or imperfect, or occb 

large erepitalion, rbonclius, and sibilus from surrounding broncbL 
Couch, dependent principally on tlie broncbitis. Sputa differ with the ai 

of broucbial communication with the cavity, &c. 



A VBETf LAEQE TUBERCULOUS Cavity, u>iih a ihick slralllltL ^ 
densely consolidated Imiff mper-impoae<I,free bronchial communica* 



Peiicitssion, weakly tympanitic if forcible, quite dull if gentle. 
AtiacBLTAiION. Respiration, voice, and cough, cavernous. If the c 
contains sccietion — gurgling. 



Emphysema. 



Enlarged air-cells, leilh attenuated anemic i 
■s the contiguous cells have coalesced. 



Cheat-wall elastic, more or less raundei, especially in front and anpe 
Vocal fremitus variable. 

Percussion morbidly clear, sometimes tympanitic, unaltered by respiration. J 

Auscultation. Expiratory sound peculiarly long and laboured ; but it mi^V 
weak, inaudible, or masked by rlioncbus and sibilus. laspiratory e 
short and weak, or it may be inaudible or masked. 

In extensive emphysema, the heart-sounds are displaced and the area of pul- 
monary resonance extends beyond its nonnal limits. 

Btspniea constant, subject to paroxysmal aggravation. 

CoUQH not constant, but usual, paroiysmal, and suffocative. Sputa frothy, 
liquid, mucous ; often aeootnpanied with the sputa of bronohitis. PI. ITif 
fig. 13, 14. 



Excavations 



Pi ATE M 



22, 




23 J 




■^j^ 







OOBOLLAET TO PLATES VI, VII, VIII. — XXOAVATIOHB. 

Diminished cheat-eipansion — Vocal fremitus — Percussion soonds, duUj clear, 
tjmpaBitic, metallic, normal — Cavernous sonnds, conditions rendering 
them important — Absence of cavenioas sounds do proof of absence of 
oavitj — Gurgling, if of pure character, ranks in importance with " metallie 
tinkling" aud"Hiiiphonc echo" — Diagiioeis of a cavitj by considering signs 
in a group — Signs of emphysema discaased — "Bronchiectasis, caution 
against mistakes in ils diagnosis — " Bruit de pot fel6." 



Plates VI, VII, and VIII illustrate the principal forms 
and conditions under which excavations may exist in the 
lungs ; and show to what extent they are indicated by 
pTiysical signs during hfe. In fig. 19 " f/ie expansion of 
ihe chest-wall is diminished" in proportion to the extent to 
which the lung around the cavity is deprived of its respi- 
ratory function. Whenever, and by whatever cause, a 
considerable portion of lung has been deprived of its 
expansile function, it necessarily incurs diniinished ex- 
pansion of that portion of the chest-wall with which it ia 
in contact. Therefore the existence of a cavity ia frequently 
attended by this sign, as in fig. 19 : but a cavity may be 
too far ofi'from the wall to affect its movements, and the 
intervening lung may be so little affected by disease, that 
the cxpansibihty remains natural, as in fig. 22. Hence, 
altered expansion, although a common attendant, is not a 
necessary sign of excavation. 

The same remark applies to " vocal fremitus," or the 
vibrations of the lung transmitted through the ehest-wall. 
Thus, it is increased in fig. 19, because the cavity is large 
and contauis a considerable volume of air susceptible of 
vibration, wliile tlie surrounding lung is rendered a gwid 
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conductor by consolidatioii; it is marked iii fig. 21, 
because the cavity is superficial, and the vibrations of it-s 
parietes are therefore readily impressed upon the walls of 
the chest; whereas m fig. 22 the vocal fremitus is little, if 
at all, increased. 

In fig. 19 the "percussion is dull " — but this is not a 
timbre derived from the excavation, it is due to the 
increased density of the intervening lung, which might 
exist without the cavity (as in Plates I, 11, III). In fig. 21, 
from the superficial position of the cavity, the percussion 
sound is derived more directly from it, and its timbre is 
"clear, and tympanitic, or vieiallic" characters to be ex- 
pected from perciission of air contained within thin vibra- 
tile walls. (See pp. 11, 64, 65). Again, in fig. 23, the 
cavity is so large in proportion to the intervening lung- 
substance, and this is so dense from consolidation, that 
when percussed with moderate force, instead of yielding the 
duU sound which would be proper to itself, and which is 
elicited by very slight percussion, it acts as a vibratile lamina 
to the air-containing cavity beneath, and gives out a " weak 
tympanitic resonance." 

And in fig. 23, the cavities being small, and the super- 
imposed lung healthy, the resonance of the normal struc- 
ture may be uninfluenced by the cavities. 

Altered percussion sound, therefore — like diminished 
expansion of the chest-wall, and increased vocal fremitus — 
is not an essential sign of cavity. 

Auscultation in fig. 19, gives "cavernous respiration, 
voice, and couffk" (see pp. 59, 63), sounds characteristic of a 
space of considerable size, with walls sufticiently hard and 
smooth to reflect sound — of such a space in fact as the 
tracheal tube. These very important sounds accompany 
fig. 23, and may be present in the larger dilatations of fig. 
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25, and iu figs. 20, 2G, 27, provided the cavities are not too 
much filled with their fluid coutents, or cut off from free 
communication with pervious air-tubes, and if the walls of 
figs. 26 and 27 are not too soft to reflect sound. These 
cavernous or tracheal sounds derive their value, in a diag- 
nostic sense, from the following circumstances : 

1. There is no part of the chest-wall, after passing the 
first bone of the sternum, from which they can be detected, 
in a state of perfect health — that is, if auscultation is properly 
performed ; for in Ustening above the clavicles, if the 
stethoscope is carelessly directed towards the trachea, 
instead of in a line with the perpendicular axis of the 
chest, tracheal sounds may be heard, 

2. Although the soimds of bronchial tubes may become 
audible at the surface of the chest, through increased con- 
ducting power of the structures interposed ; these tubes are 
not large enough in health, except perhaps at their bifur- 
cation, to give sounds like those from the trachea. 

. 3. Cavernous sounds are produced under conditions 
which almost insure their reaching the thoracic parietes : 
viz., (a) a cavity so large that the vibrations of a considerable 
volume of air may be transmitted to its walls ; (5) these 
walls njust present a large surface from which vibrations 
may be conducted to the ear ; (c) the walls must be of a 
certain density, which implies, almost of necessity, increased 
density of the surrounding structures — that is, increased 
power of conducting sound ; (d) a cavity so large and so 
defined, that it will, almost necessarily, communicate freely 
with some of the bronchial passages upon which it has 
intruded, thus acquiring free ingress and egress of air 
during respiration, speaking, or coughing. 

Hence the sounds which in health are audible only on 
ausculting tlie trachea, when heai-d at any part of the 
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chest except over the trachea and its liifurcation, positively 
indicate the existence, not only of a cavity, but of a cavity . 
larger than is consistent with health ; and thus they have 
acquired the name par excellence of " cavernous" — as 
distinguished from " bronchial," from which they are sepa- 
rated by difference of size. Nevertheless, on turning to 
fig. 22, we find cavities, the result of disease, large enough 
to be of serious consequence, and yet no cavernous sounds 
are produced by them. Therefore, we learn that, although 
these sounds are positive evidence of the existence of a 
cavity, their absence is not positive evidence that no cavity 
exists ; they thus lose much of their value ; for in truth it is 
just in those cases in which they are not audible, that it is 
most important to detect the existence of disease — cases in 
which the general symptoms are not very marked, aud 
which are not too far advanced to afford a reasonable 
prospect of recovery. (See Corollary to Plates I, II, III, 
fig. 1.) 

The "metallic tinklinc/," and "amphoric echo," men- 
tioned in fig. 19, are discussed in Corollaiy to Plates IX, 
and X, and at pp. 12, 24, 63, 

Fig. 20 presents a sound which may be at any time 
added to the signs of fig. 1 d, viz., "gurgling" (see Corollary 
to Plates IV and V; pp. 13, 62). Giu'gling may be produced 
in the largest bronchial tubes, but it then retains more of 
the characters of large crepitation ; it has not those peculiar 
characteristics which gurgUng acquires in cavities of larger 
size -■ — they convey to the mind a definite impression of a 
considerable volume of air passing through fluid, and of that 
fluid leaping up into an atmosphere in which the sounds it 
prduces are reflected from the surrounding walls. 

As a sign of the existence of a large cavity containing 
both air and fluid, this description of gurgling takes rank 
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with metallic tinkling and amphoric echo, ns n sign of a large 
cavity containing air. When audible, all these phenomena 
are of the greatest importance. 

In fig. 22, not any one of the sounds, if taken alone, is 
indicative of the existence of a diseased excavation ; and 
yet such a cavity is there. — The percussion sound is con- 
sistent with health. Auscultation gives large crepitation, 
wliich may proceed, at any time, from secretion in a large 
air-passage. The respiratory and voice sounds are such as 
may be heard from a healthy, hirgc, broncliial tube, if the 
superimposed lung is increased in conducting power by 
density. — The diagnosis turns, therefore, upon the question, 
whether such increased density exists to account for the 
respiratoiy and voice sounds. As the percussion sound is 
normal, this question is answered in the negative ; and we 
are led to inqiure how, and why, the voice and breathing 
sounds roach the surface of the chest Id abnormal intensity 
and volume? The answer is either, that these soimds have 
acquu'ed, by reverberation in a cavity of abnormal size, 
sufficient loudness to be audible through the imperfectly 
conducting medium of healthy lung, or that a cavity, the 
size of a large bronchial tube, exists nearer the siu'face of 
the lung than is consistent with normal structure. Thus do 
we arrive at the diagnostic meaning of the physical signs: and 
we may take this result as a lesson which cannot be too often 
repeated, viz., that physical signs must be regarded in 
groups, not isolated ; andmust be cautiously weighed agsunst 
each other before they can acquire a definite diagnostic 
meaning. 

In fig. 24, although the whole lung-substance is seen to 
be converted into a labjiinth of cavities from distension and 
coalescence of the air-cells, we do not find any of those 
physical signs present which in the other figures have indi- 

7 
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cated the existence of excavations. Soaie such sounds, 
however, may occasionally be heard when a group of air- 
cella has been broken down into a large cavity near the 
surface of the lung. The *' feeble or masked respiratory 
sounds," in the present instance, might lead to the idea 
of obstructed and consohduted lung, did we not miss 
the bronchial sounds which should in that case be trans- 
mitted through it. The prolonged expiratory sound 
accompanied by rhonchus and sibilus in the surrounding 
parts, with feeble or deficient inspiratory murmur, are 
signs very similar to those of PI. I, fig. l,^and as in that 
case the percussion sound might be increased in resonance 
by superficial emphysema, the likeness is made more 



Nevertheless, it is hardly possible for a carefid ausculta- 
tor to mistake the meaning of the signs in fig. 24, when ^ 
regarded in a group. In the first place, "t/is resonance w 
morbidly clear" which negatives the idea of consohdation, 
and it is diffused over a considerable extent, whereas in 
the superficial emphysema accoirpanying early tuberculouB 
disease (PI. I, fig, 1), it is limited to a small space. 

In the next place, the expiratory sound is more prO' 
longed than in any other form of disease, and when caused 
by emphysema as far advanced as in fig. 24, is so 
marked that it cannot possibly be mistaken. It is quite 
true, however, that in the early stage of emphysema there 
may be only a slight increase in the proportional length of 
the expiratory sound — an iuci-ease not greater than may 
take place in the early stage of tubercle— and if accom- 
panied by no other signs, the diagnostic meaning may for 
a time remain doubtful. But it will generally be found 
that an amount of tuberculous disease capable of prolonghig 
the expiratory sound as much as it is prolonged by early 
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emphysema, 13 accompanied by a history and general symp- 
toms sufficiently marked to assist the diagnosis. 

Lastly, " ilie expanded chest" of emphysema, marked 
especially in its upper parts, contrasts unmistakeably with 
the depression of tubtrculoas disease, when change of strac- 
tm-e has, in either case, advanced beyond its first stage ; and 
in aggravated cases, such as that figured in the plate, the 
liver, heart, or both, will be more or less displaced. 
Emphysema is so commonly associated with chronic bron- 
chitis, that the signs of both may be studied together with 
advantage. Each aggravates the other, and they thus 
combine in producing the deplorable result described in 
Corollaiy to Plates IV and V. 

Pig. 25 may present the most puzzling physical signs of 
any disease in the chest. Signs which will often lead the 
physician to doubt on a second visit all the conclusions he 
had arrived at on a first examination, and again on a third 
visit to hesitate between the results of the other two. A 
bronchial tube may be so much dilated as to yield all 
varieties of cavernous sounds. It may have encroached so 
far towards the surface of the lung, that percussion elicits 
sounds of clear or almost amphoric resonance. It may 
have so condensed the surrounding vesicular structure by 
pressure, that the resonance is impaired or lost, and the 
sounds of neighbouring parts conducted to the chest-wall. 
It may be choked with secretion, giving all the moist 
sounds of chronic bronchitis. It may be dilated in one 
portion, but in another reduced in cahbre, producing 
rhouchi of varying pitch and timbre. Several tubes may 
be affected, and one may assume one of the forms described, 
and one another. The difficulties of this complication in 
the physical signs may be increased by the general symp- 
toms, which may simulate those of phthisis, of chronic 



COBOLLABT TO PLATES VI, TH, Vin. 

bronchitis, of emphysema : and either of these diseases may 
actually coexist with the bronchiectasis. The only hope 
of forming a safe diagnosis lies in a careful inquiry into the 
history of the case, carried back as far as possible, and an 
examination of the whole chest, the signs of one portion 
being compared with those of another : if the examina- 
tion can be repeated at intervals, and the case watched 
for some time, its nature will generally become more and 
more cleai'. Fortunately this state of disease is not very 
common, but we should always be on the watch for it, to 
guard against mistakuig it for some other form of excavation. 
In connexion with fig. 21, it is mentioned that this 
" superficial cavity comniimicating with pervious bronchi," 
may sometimes )ield a sound termed " bruit de pot fele" 
about which a few remarks are required. This sound has, 
in truth, very httle resemblance to that of " un pot fele," — 
although it ia a little more like it at some times than at others. 
The acoustic conditions essential to its production are 
described at p. 65, and in order to establish them, the 
patient must open his mouth while his chest is percussed, 
so that no impediment may exist to the sudden exit of air 
through the respiratory tubes. If the walls of the cavity 
are simply hard and leathery, however elastic, no metallic 
timbre is given to the sound, but rather a hissing noise ; 
if they are more dense and vibratile, the air impinging on 
the bordei^s of the aperture by which the cavity com- 
municates with a bronchus, may produce a sound having 
more of a cracked-metal or cracked-pot character. But he 
who waits until he hears a noise realising the idea of a 
cracked pot, will be long before he identifies the "bruit de 
pot f£Ic;" whereas, if he simply bears in mind its acoustic j 
conditions, the sound will catcli his ear the first time he 
meets with it. 
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PLATE IX.— PLEUHISY, Sec. 



FiQUHE 28. 
NoRMAi. LnsG, wiih increased functioti. 
Costal movecnents increased in expansion atiil elevation. 
Fekcossion. Undue resonance aurio^ iugpiration, 
AcscuLTATios. lifspirutor; murmur increttscd in the iatensit; «aA duratioik 
of botli BOutida, tlie expiratory aliglitl; iti excess : an increase unattended 
"' 1 of anj kind, either in respect of qaalitj, softness, c 



liquidness, (Tlie increased proportio: 
Vocal icsonance iligMly \i 



u of the expiratory sound is very alight.) 
□ intensity. 
FlGTJRB 29. 

FntsT Stage of Acute Buonchitis. TJie bronchial mucoui mem- 
brane vascular, dry, iumiii, — dminisking the calibre of the tubes 
vnequalli/. 

pBscnssioH normd. 

AiiscuLT>.TioH. Respiratory uurmur impaired in fullness, clearness, and soft- 
ness, beoomiuff iiarsh — especially the expiratory sound, which is prolonged. 



Rhoncliu 



mdsibiiua 



ir occasional. 



J constant oi 
Cough essential, freijuent, drr, — may be hoarse, loud, ringing, patosysma!. 

Sputa none, or white, adhesive, finds frothed mucus in amoli quantity. 

riQDHB 30. 

First Stage of Pleiiriti3. Pleura vascular, rough, and dry. Sub- 

pleural cellular Itssue injected, and tumid. 
Costal movements restricted by pain. 
Percussion scarcely or not at all impaired. 
Auscultation. Eeapiratorj murmur weak, superficial, jerking. No frkHon 

iouniget (except in some cases niiatteuded with pain). 
CoooH usual, but not essential; dry, short, smoU, suppressed. Sputa none, 



a little viscid ni 



Fio 



Second Stage of P leu arris. 
pleural m,fa<. 



E 31. 
SliffAi sero-plasiic exudalio 



Vocal fremitus usually norma!. If imnaired it is in proportion to the amount at 
exudation. The vibratbn of pleural friction maj/ be perceptible to palpation. 



Peecussion impaired in proportion to tlie amount of exudation. 

AirsctiLTATiov. Fteuraljrietioa touad accompanies eipiiatioii, inspiration, or 
both. licapiratory marmuc weak, jerking, diataot, or inaudible. 

CoCGH and Sputa, see PL DC, fig. ao. 

FiGuaB 33. 

Third Stage of PLEnurns. Coimideralle sero-plasiic cjiudatimi, 
separating the costal from Uie pulmonary pleura, compressing the 
lung, dfpressiTig the diaphragm, and displacing organs. 

Ibitercostal depressions obliterated, costal movemcDts lost. Yocol fremitus 
lost. 

Pekcdssion perfectly dull, with increased resistance. 

AvscvLTATioN. No/rieiion utimd. Respiratory sounds lost. Vocal resonance 
may be bronchophonic or lost. A peculiar tremulous bronchiul voice, some- 
limes heard rrom the line of commencing dullness to a liae at which all voice 
sounds are lost. .£gophony occasionally — especially in a tiae with the inferior 
angle of tbe scapula. (Heart sounds may be conducted.) Increased circum- 
ference of the directed side most marked round the false ribs. 

Cough and Sputa, see PI. IX, fig. 30. 

Mote. — HiDBoTaoBAic. An effusion into the pleural sac ofierum, free fiom the 
prodaett of infiaamatioa. 



Fur Signs 



e (PI. IX, f 



It is usually double. 



I 



COROLLARY TO PLATES IX, X. 

iSJijaicai sigiis of pleuritis — Eiplanatiou ot tlie uncertain occurrence of friction 
Bouuds and tlie causes of tiieir varieties — HjJmlliorai. — Ini|>ortnQce oE 
Tocal fremitus ; its disappearance explained — Abaeuce of vesicular sounds, 
Bud uncertain occurreuco of bronoliial sounds explained— Old adliesions — 
PneumoLliorax — Elastic chest-wall, tjmpaLiilic resonance — Influence of 
oompreaaion. OQ tLe percussion souod of couGned air or gas~Mela!lio 
tinkEiig; ampliotic ecLo; gutta cadens; tlieir acoustic conditions and div 
tiuctioiis — Putliolngieal causes ot pueumotLoi'as — Supplementary, puerile, 
or oonipensatorj respiration, a sign for alarm — Eirat stage of biroiicliitis ; 
ita signs-— llboncli us, aibilua; tlieir esplauatioii. 



Two series of changes are here represented, one external 
to the lung-substance, the other within its structure. 

rigs. 28 and 34 are intimately connected with the inter- 
pleural changes; but fig. 29 has no necessaiy connexion 
l« with them, and ia plained in this plate only for convenience, 
kthat the appearances of the interior of the bronchial tubes, 
I and the characters of the respiration, may be compared with 
B those of fig. 3S. 

Figs. 30, 31, and 32 show at a glance the physical con- 

[ ditions upon which the acoustic changes depend in the pro- 

ss of pleuritic inflammation. In fig. 3U no exudation 

has yet occiirred, and usually »o friclion sound is heard — 

the vascular and tumid state of the membrane not always 

rendering it sufficiently rough to produce an audible soimd, 

l'«8 the two surfaces pass over one another. It is to be 

j remembered, however, that the pleura in this stage is 

[■extremely tender, and the movements of respiration conse- 

\ quently attended with so much pain that they are suppressed 

I AS completely as possible ; the inflamed surfaces, therefore, 

l«carcely move upon each other, and very little opportunity 

I occurs for the production of a friction sound. It can 
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hardly be doubted that such a sound would be produced m 
most cases by the rubbing together of the dry and injected 
serous membrane, if this occurred with sufficient freedom 
and force. 

But the dry state is of very short duration, and, unless 
speedily resolved, passes into the next, in which inflamma- 
tory exudation takes place, and a friction sound is established 
by the conditions shown in fig. 31. So long as the costal 
and pulmonary pleurre are not too far separated to allow of 
impact between their surfaces, now roughened by plastic 
deposit, a friction sound may be heard j but on examining 
the plate it will be evident how slight a variation in the 
physical conditions might cause the sound to be lost, or 
again to become audible — a Uttleless expansion of the lung 
might fail to bring the siu'faces in contact — a little more 
might rub them effectually together — a httle aiTest in the 
process of exudation might allow them to play freely and 
audibly upon each other — a little increase of the fluid might 
separate them so completely that aU sounds of their move- 
ment would be lost. 

This effusion may go on until the chest-wall is distended, 
its intercostal depressions efi'accd, and the diaphragm de- 
pressed, while the lung is subjected to so much pressm-e by 
the fluid that the air is driven from it and prevented from 
returning (see fig. 32). If the left side ia the seat of the 
disease the heart may be pushed from its place over to the 
opposite side ; or the liver may be depressed below its 
boundaries if the disease is on the right side of the chest. 

In the serous effusion of hydi-othorax all these changes, 
shown in fig. 32, may take place, but no friction, sound is 
produced from first to last, because the membrane is not 
rendered di^ by inflammation, or roughened by plastic 
exudation, but simply bathed in a watery fluid. 



COEOLLARY TO PLATES IX, X. 

In Plates I, II, and III, where Imig-aubstance consolidated 
by interstitial deposits comes closely iu contact with the 
chest-wall, the vocal freniitns is abnormally increased. In 
Plates IX and X, on the contrary, so soon as any amount of 
fluid collects in the plem'al sac, the vocal fremitus begins to 
be impaired, and as the fluid increases speedily disappears 
altogether. 

This is a sign of the utmost practical value, marking as it 
does a distinct difference between the phenomena produced 
by pleuritic effusion and those due to limg-consolidation. 
In both diseases there is dulness on percussion, in both 
resistance to the percuting finger, but vocal fremitus is 
present in the one case, absent in the other. 

This increased vibration of the chest-wall is explained in 
lung-consolidations by the improved conducting power of 
the dense lung, and its close contact with the thoracic 
parietes. In pleuritic effusion, it is true that the long is 
increased in density, but this change is caused by pressure 
from without, which not only renders totally airless the 
vesicular structure, and prevents the admission of air to the 
smaller bronchial passages from which vocal vibrations 
might reach the compressed lung, but drives back the 
whole soiu-ce of vibration from the cheat-wall. 

Knowing, as we do, that fluids may be readily thrown 
into vibration, under ordinary circumstances, it is not clear, 
perhaps, at first, why this is not the case in pleuritic efiusion. 
The fact is, however, explained when we consider the very 
slight compressibility of water, and that while the Imig is 
held back by a watery fluid, compression of that fluid is 
constantly kept up by the attempted expansion of the lung 
during respiration ; the result being that both the fluid 
and the lung-substance are subjected to pressure, and held 
in a state of comparative rest. 
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The absence of vesicular respiratory sounds in fig. 32 
cannot excite surprise after considering the condition of the 
vesicular lung-substance, which is, in fact, temporarily 
destroyed. And that bronchial sounds should be only occa- 
sionally heard is what might be expected from the distance to 
which the bronchi are removed from the chest-wall, the obhte- 
ration of all those susceptibleof compression,and the restricted 
vibration of the intervening media already described. 

The same circumstances also explain the fact that bron- 
chial sounds, when audible, are most frequently detected as 
we approach the surface of the effused fluid — where its move- 
ments are less restricted, the lung less compressed, and 
nearer to the chest-wall ; and we understand why these 
sounds are plainly heard when any portion of lung happens 
to be held in contact with the ribs by pleuritic adhesions, 
" The individual characters tA pleural friction sovnds may 
vary — with the degree to which the opposing surfaces are 
roughened, with the consistence of the exudation, and with 
the extent to which the respiratory movements are restricted 
by pain. Thus, in the first stage of dry, tumid, vascularity, 
if any sound is produced, its character is usually rather 
soft and grazing ; in the second stage, ridges of adhesive, 
sero-plastic, exudation may give a grating or sawing sound; 
and in chronic pleurisy, when the intej-pleurol matter has 
become variously altered in consistence, and more or less 
adhesion has occmTed between different portions, the friction 
sound may acquire creaking, rumblmg, and other modifica- 
tione of character, 

In examining cases of chronic pleurisy or of the acute 
disease in persons who have suffered from a previous attack, 
it is necessary to remember that adhesions may have been 
effected between the pulmonary and costal pleurze, wliich, 
by restricting movement, may interfere vrith the production 



of friction sounds ; and when tlie pleural cavity is 
becoming distended with liquid effusion, the lung, in other 
parts pushed back from the chest-wall, may, at the points of 
adhesion, be held in conta<;t with the ribs, and thus cora- 
phcate the diagnosis (see p. 106). 

In Plate X, fig. 33 (Pneumothorax), the lung is driven 
back towards the spine, and its tissue compressed by a 
highly elastic and compressible form of matter. The resis- 
tance of the chest-wall to the percuting finger is very 
different from that in Plate IX, fig. 33. Although, as in that 
case, the " intercostal spaces are distended," their "elasticity 
is augmented" instead of being lost. The resonance on per- 
cussion is "purely tympanitic" diSering in pitch with the 
quantity of gaseous fluid effused, that is to say, with the 
degree of compression to which it is subjected. In the 
most exaggerated cases its density may be so much in- 
creased, and its vibrations consequently so much restricted, 
that it becomes difficult to identify the sound as the reso- 
nance of percussed air. But under ordinary circumstances 
the resonance of pneumothorax is of pure tympanitic timbre, 
and constitutes the most prominent and typical physical 
sign of the disease. 

In Plate VI, fig. 21, the resonance is "tympanitic;" in 
Plate VII, fig. 23, " weakly tympanitic ;" in Plate VII, 
fig. 24, " morbidly clear, or sometimes tympanitic ;" in Plate 
IX, fig. 28, the "resonance is in excess." In each of these 
instances of excessive resonance the same physical condition 
is present, although differing in degree and in its cause — 
a volume of air larger, in proportion to the soUd stmetm-es, 
than is normal, has been brought within reach of the per- 
cussion stroke (see pp. 11, 64, 65). 

The mention of " amphoric or metallic character of respi- 
ration and voice," in Plate X, fig. 33, and of " guifa cadens," 
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fig. 35, affords an opportunity of pointing out what appear 
to be the distinctive acoustic conditions of these sounds. 

The physical conditions consistent with the production 
of " metallic tinkling " have already been discussed, and 
may be thus enumerated. A cavity of considerable size, 
with dense vibratile walls, containuig an- ; and the impact 
of a blast of nir upon some jtortion of its walls, usually 
either upon the edge of an opening into the cavity, or 
upon the inner surface of its parietes (sec pp. 13, 24, 63). 

If the walls of such a cavity are damped in their vibra- 
tions, or are too thick, or not sufhcicntly dense, or if a 
blast of air into the cavity is not forcible enough, metallic 
tinlding, may not be excited in its walls, and reflection alone, 
or combined with imperfect metallic resonance, may take 
place, and produce a sound of the peculiar character known 
as " amphoric echo," (see p. 18). 

A drop of fluid falling from a height on to the surface of 
a fluid, in a space bounded by reflecting or vibratile walls, 
containing ail", produces a peculiar and characteristic sound 
to which the name "gutta cadens" may be appropriately 
ajjplied (see pp. 13, 63). 

The acoustic conditions may be intermediate between 
those necessary to the true metallic tinkling and those 
essential to amphoric echo — producing sounds of inter- 
mediate character ; while the conditions necessary to gutta 
cadens include those of both the other sounds ; and hence 
not improbably has arisen that confusion between gutta 
cadens, metallic tinkling, and amphoric echo, and the 
theories of their production, so commonly met with among 
teachers of auscultation. 

The possible causes of pneumothorax are very numerous, 
but the probable and usual causes of the non-traumatic 
form are seen in Plate X, fig. 34 ; to which may be added, 
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the discharge of empyema through the lung-surface into 
the brouchial tubes. 

Fig. 35 illustratea one of the pathological states to which 
may be due the essential acoustic conditions of gutta cadens 
(see p. 63), and also shows the conditions which are neces- 
sary to the productiou of the sound of " succmsion" or 
splasliing (see pp. 12, 13), the concussion of a fluid with a 
fluid, or with a solid, or with both, beneath an atmosphere. 

Plate IX, fig. 28, represents a portion of healthy lung 
upon which increased function has devolved compensatory 
to inipau'ed fimction of some otlier portion ; Olustrating 
that grand principle of compensation which pervades the 
universe. In all chest diseases, by which the breathing 
power of one part of the lungs is diminislied, an undue 
stress is thrown upon some other part which is more 
healthy. If a whole lung is diseased, the other lung 
attempts the double duty ; if only a part of one lung is 
impervious to ah', the rest of that lung shares with the 
sound organ the increase of function. The character of 
respiration, voice, and cough soimds is altered ; but the 
principal change is observable in the intensity, accompanied 
by a necessary increase in duration, but not proportionate 
to the intensity. A very slight change of rhjthn is likewise 
present, the expiratory sound being slightly disproportionate 
in length, consequent upon the want of power in the lung 
itself to expel the abnormal quantity of air thrown into it 
at each inspiratory act (see pp. 28, 29, 54). 

No other alteration from the quality of healthy respiratory 
murmur takes place. Nothing can be more important in 
the study and practice of aiiscultation than a due apprecia- 
tion of this change in the sounds. It ought to be fanidiar 
to all, because it can always be heard by Ustening to a 
healthy chest during forced respiration — as after energetic 
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CONCLUDING REMARKS. 



Geueralpracticallessontobe learned From the plales — QaaliCcationaof a plijsioian 
— The wisdom of auspendiiig judgment if tLe evidence is not complete — 
Insufficiency of physical signs as the sole basis of diagnosis — Examples of 
groups of patbological conditions requiring analysis. 



A CAKEroL review of the foregoing plates, their marginal 
explanations and corollaries, must impress the thoughtful 
mind nith this important lesson, which cannot be too con- 
stantly borne in mind — that inapection, mensuration, 
palpation, percussion, and auscuUation are means by which 
most valuable information may be gained of the conditions 
of organs within the chest ; but that, either singly or com- 
bined, they are limited in their power to the revelation of 
certain physicid conditions, which require the assistance of 
other knowledge than any of these means can afford, to give 
to each condition its true pathological lueaniug. The wise 
and skilfiU physician must have educated not only the ear, 
but every organ by which he can take cognizance of ex- 
ternal things; his intellect must have been prepared to 
receive their impressions truthfidly, to test their value, to 
arrange them, and to reason upon them ; he must have prac- 
tised the judgment in estimating the weight of evidence, 
restricting the flights of fancy, and in seizing with promp- 
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titude upon the just conclusion. But it should never be 
forgotten that the greatest wisdom may be shown by not ' 
ooiuing to any conclusion at all on insufficient evidence. 

It has been seen in the preceding pages that the evidence 
of physical signs alone is often insufficient to form the basis 
of a safe diagnosis : — kept to its proper place, it cannot be 
over estimated, but it must not assume to put aside other 
sources of information, upon which the physical signs 
depend for their interpretation. Thus, an assemblage 
of signs may be detected plaiuly indicating increased 
density of the structures withui the chest, but this cliange 
in the physical condition may be due to a nmuber of very 
different pathological states, and he who should conclude 
that dullness on percussion, bronchial bruathing, and bron- 
chophony, indicated tuberculous consolidation of the lung, 
migiit as easily be wrong as right; whereas by bringing 
togetber the physical signs, and the results of clinical 
experience in all the other features of disease, those 
physical signs will each acquire a special force and meaning, 
and may then form the basis of a safe and accurate 



To enter upon those clhiical histories and general symp- 
toms referred to in passing, would carry us far beyond the 
intended Imiits of this work ; but I venture to recommend 
the student to analyse each plate, to com])are the structural 
changes depicted with the corresponding physical signs; 
and wherever these are not sufficient of themselves to 
identify the different pathological conditions, to search out 
the general symptoms necessary to complete a distinctive 
diagnosis, in some of those excellent works devoted to this 
part of the subject ; of which he cannot select a better than 
the very careful and comprehensive treatise by Dr. Walshe, 
to which reference has already been frequently made. 




114 CONCLTJDINa EEMAEKS. 

As examples of subjects especially requiring such analysis 
and investigation, let me direct attention to the following 
groups, in each of which certain physical signs are common 
to several physical states differing seriously in their patho- 
logical nature. 



1^/ Group, 
Isolated interstitial tuberculous granulations. PL I, 

fig. 1. 

First stage of acute bronchitis. PL IX, fig. 29. 

2fl? Group. 

Second stage of Pneumonia. PL 11. fig. 7. 

Third Stage of Pneumonia. PL IV, fig. 15. 

Conglomerated interstitial tuberculous granulation. 
PL I, fig. 2. 

Zd Group, 

Bronchiectasis. PL VIII, fig. 25. 
Tuberculous excavationi^. Pis. VI and VII. 
Pneumonic abscess, the purulent contents more or less 
evacuated. PL VIII, fig. 27. 

4ith Group. 

Second stage of tuberculous deposit. PL V, fig. 16. 

Chronic bronchitis. PL IV, fig. 14. 

Old apoplectic coagula, softening. PL V, fig. 17. 
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hth Group, 

In which very similar physical signs are in danger of 
being confounded and mistaken for each other. 

(Edema of the lung. Note to fig. 6, PI. II. 

Second Stage of Capillary Bronchitis. Note to fig. 13, 
PL IV. 

First stage of Pneumonia. PI. II, fig. 6. 



Gauge Stethoscopes, recommended at page 53, are accurately made by 
Messrs. Ferguson, Giltspor Street, Smithfield. 



END. 



PRIITTBD RT J. K. ADLAEP, BARTHULOMRW CLOSB. 



Mr. Chubuhili, is the Publiahar of the following Periodlenli, offering to Authors n 
wide eilert of Literarj Announcement, and a Medium of AdTertinpmenl, ndilroM-' *- 
all CIhsbcb of the ProfcBsion. Cohmumcations, Books for Rbvikw, oddresBed I 
reipcclive Editors, iire received and duly forwarded hj Mr. Churctiill. 



THE BRITISH AND FOREIGN MEDIGO-GHtRURGIGAL REVIEW; 
QUARTERLY JDURHAL OF PHAGTIGAL MEDICINE. 

Price Sii Shillings. Nob. I. to XLIV. 

THE QUARTERLY JOURNAL OF MICROSCOPICAL 
SCIENCE. 

Edited by Edwik LiiiKEBTKii, M.D., F.R.S., F.L.S.. and GBojiaE BtraK, F.R.C.S.E., 



F.R.S., F.L.S. Price i 



THE MEDICAL TIMES AND GAZETTE. 

Published Weeklj-, price Sevenpencc, or Stamped, Eightpcnce. 

Annual Subscription, ill. 10s., or Stamped, £1, Us. Brf., and regularly forwarded to nil parts 

of the Kingdom. 

The Medicai Times iun GiZKiTK is fiivoured with an amount of Literary and Scientific 

Bupporl which enables it to reflect fully the progress of Medical Science, and insure for it a 

character, an influence, and a circulation possessed at the present lime by no Medical Peri- 



THE HALF-YEARLY ABSTRACT OF THE 
MEDICAL SCIENCES. 

Being a Digest of the Contents of the principal Britifih and Continental Medics! WorliB; 
together with a Critical Repnrt of the Progress of Medicine and ibe Collateral Scisncej, 
Edited by W. H. RiSKiJiG, M.D., Cantab., and C. B. RADOLirifB, M.D., Loud. Post Hvo. 
cioth, &.&i. Vols. I. to XXVII. 



THE JOURNAL OF PSYCHOLOGICAL MEDICINE 
AND MENTAL PATHOLOGY. 



THE PHARMACEUTICAL JOURNAL. 

EDITED BY JACOB BELL, F.L.S., M.R.I. 

Published Monthly, price One ShiUing. 

',■ Vols. I. to XVIL, bound in cloth, price 12.. 6d. each. 



THE DUBLIN MEDICAL PRESS. 

Published Weekly, Stamped, price Sispence, free lo any purl of iho Empi 




THE LONDON AND PROVINCIAL MEDICAL DIRECTORY. 

Published Annually. 12niD. cbth, 8>. %d. 



^|<s^--t- 



CLASSIFIED INDEX. 



^ 













ConperonNearSiBM ,. ..9 




































Wright on Hesisclie. .. 




JoniM' OpLthalmJc Medldnu .. 1 
Do. Defects of Siglit - .. 1 






MICBOSCOPE. 




IfBiineler on the OrguM of Vi- 


BtaJe on HlcroBODpo^ta Meaicln 


'- ^ 


Wallon on Ophttaalmlo .. .. K 


Cnrpenter oil MltmKopa . , 


■" 


PHTSIOLOOY. 

Carpenter's Homnp .. .. ., 


mBCELLAHEODa. 




r nl'' H *'™'^ 












mcMrdson on CoBgulalioti .. i 








c"ui°"';"d!;?^* *■ 


q 


F8T0H0I.O(nr. 


Forti^i NmnreandArtlnDUe 












































!S 




FBtUgTBii on aupamUliona 






















INDIOESHOH. 








Monro on Inaanltjr Sf 


























Downtpg on NoonUgis ,. 


ir 




Winslow-a Letlaominn ,. ,,3 








RudcUHe on EpUopiy .. 


aa 






g.'i 


txrUsaSARY and CH^T 
DISEASES, ftc. 










us 


00864 Stmcturo a 

DUIlnKon LnngsandHoort .. i 


OBBTETBIOB. 




SC-aSfc. :: ::■: 












Jobnaton & Sinclalr'a Midwife 
















































WbiW-i Blllwifory .. .. 


» 





ilWB NatoTil Phlloeoplij 
Bnmelt's Pbllouph; of SplrlU 
Gamer'g EnUiurapela . . . . 
Hstdtlcb'i Photographj' , . . . 
Hindi' Itarmonlcj . . - , 

Holland on Appondagea - . 

Do, on noiy, Ssuk. and Uiad 

Fricfl'a Fliotogmpliic Uanipula- 

Nonm^a Studraita' Taitlea 
Rainsy on Sbi 

Rflyuond'B At 

Ta^lar'a Uedlcal Jurtgpi 
VestigesofCrtalion .. . 

UnBor'B Botanioil Letters 

BeUlngliamoD Ancnriaoi,. .. 
»lgg on Anibplal LlmTiB . . . . 

OupmaD on Ulcsn '.'. '.'. '.'. 
Do, VaiicosB Veina . . . 

Cooper's (B,) Surgory .. .. 

Do. (3.) Snrg. Dlctlonarr 
Curling on Rectnm 

Do. onTestis , 

Dmltt's Snreery 

Gay on Femoral Huptnra . , . . 

Uigginbutfom on Nilntfi of SUirr 
Hodgson on IVistate . . . . 

Lanrenee on Cancer 

Lawrence on RnptnroB .. .. 

Maeleod's Surgery of ihe Ciiinoi 

Kottingham on tbe Ear . . . . 
Nnnncley on i^rydpelad . . . , 

SItey'B OperatiTe Snrgory 

Bte^gall's Surreal Unnual . . 
Tealo on Ampolation .. .. 
TliompMnonSIriclote ,. .. 

Do. on Prot^tate 

Wade on atrietora 



x-^*^ 






^i^«^ 



ME. CHURCHILL S PUBLICATI0N3. 3 

-•€ — ■ lO- 

OR. AOLAND. 

MEMOIR OX TIIE CHOLERA AT OXFORD IN THE TEAR 

lS5t; with ConsidcralioDs suggested by ihe Epidemic 41a. cloth, with Maps, I2s. 



. WILLIAM ADD 



MR. AOTON, M.R.O.S. 

THE FUNCTIONS AND DISORDERS OF THE REPRODUC- 
TIVE ORGANS IN YOUTH. IN ADULT AGE. AND IN ADVANCED 
LIKE. Comidprcd in Ihcir Phyaiological, Social, and Psyehoiogicai Relaliom. Second 
EditiDo. Bvo. ctotb, 7i. 

PROSTITUTION : Considered In its Moral, Social, and Sanitary Bearinga, 

with a View to its Amelioralion aad Regulation. 8td. cloth, lOs. Bd. 



CELL THEEA? EUTICS. 8™. doth, i». 
ON HEALTHY AND DISEASED STRUCTURE, «™ the Tnm 

AND ScHuFUiA, {omided on Microscopic Ai. An^lysi!,. Dvo. cloth, 13d, 



OR. ALEXANDER, F.R.0.8. BY EXAM. 

RHEUMATISM : its Nature, Causes, and Cure. 

GOUT: its Nature, Causes, Cure, and Prevention. 

Post 8vo. doth, 7ir. 6rf. 



THE ANATOMICAL REMEMBRANCER; 

POCKET ANATOMIST. Fifth Edition, carcfullj Hevliee 



OR, COMPLETE 

3Sma. cloth, Sa. 64. 



DR. ALEXANDER ARM8TRONQ. R.N. 

OBSERVATIONS ON NAVAL HTOIENE AND SCURVY. 

More particularly as ths latter appeared during a Polar Voyage. Hvd. doth, 5>. 



DR. JAMES ARNOTT. 



ON THE EEMEMAI, AGESCY OF A LOCAL ANJESTHENIC 

OR BENUMBING TEMPERATURE, in vtiriousp,-iintul and inflomnuitory Diseases. 



ON INDIGESTION; its Pathology and ita Treatment, by the Local 

Applicatjon uf Uaiform and ContJnBou. Heat and Moi.ture. With an Account of an 
improved Mode of applying Heat and AfaiBture in Irritalive and Infhuunutury Diseaaes. 
With a Plate. Bvo. 5s. 

PRACTICAL illustrations'' OF THE TREATMENT OF 

OBSTRUCTIONS IN THE URETHRA, AND OTHER CANAI.f 
DILATATION OP FLUID PRESSURE. 8ro. board., 3^ 




THE I 



HANDBOOK OF CHEMISTRY, 

AND TECHNICAL. Second Edition. 8 



: MR, O. L. BLOXACWl. 

THEORETICAL, PliACTlCAL, 



DR. ADAMS, A.M. 

A TREATISE ON RHEUMATIC GOUT; OR, CHRONIC 

RHEUMATIC ARTHRITIS. 8vd. dolh, with a Quiirto AiLtb of Plates, 21.. 
DR. ADDISON. 

ON THE CONSTITUTIONAL AND LOCAL EFFECTS OF 

DISEASE OF THE SUPRA-KENAL CAPSULES. 4io.i;loth. Coloured Platea, 2 li. 
MR. ANDERSON. F.R.C.S. 

THE CAUSES. SYMPTOMS, & TREATMENT OF ECCENTRIC 

NERVOUS AFFECTIONS. Bvo. cloth, 5«. 

MR. T. d. AsStON. 

ON THE DISEASES. INJURIES. AND MALFORMATIONS 

OF THE RECTUM AND ANUS. Second Edition. 8vo. cloth, Bj. 



MEDICAL BIBLIOGRAPHY. Vol. i. Royd svo. i6s. 



DR. wrLDAM BALV, F,R,8i dc DR. WILMAM W. GULL. j 

REPORTS ON EPIDEMIC CHOLERA; its Canae and Mode of i 

Diffusion, Morbid AnaloniT, Pnthnlogj- and Trcalnient. Dmivn up Bt the desire of ihn ) 
Cholera CommillQe of the Royal College of Piijbicians, With Maps, Bvo. cloth, 16>. 



DR. BARLOW. 

A MANUAL OF THE PRACTICE OF MEDICINK Fcap. f 

rfoth, 12s. erf. 



THE PHYSIOLOGY 

PR^SVIAi being the Letti 



DR. BARNES. 

AND TREATMENT OF PLACENTA 

imiiin Lectures on Midwiftij* for 1857. Post Bvo. cloth, 6«. 



VIR. BATEMAN. 



MAGNACOPIA : a Practical Library of Profitable Knowledge, commu- 

nicating the general Minutim of Cbemksl and Pharmaceutic Roatinc, together with the 
generality of Secret Foran of Prepoiationi; including Concentrated Solntions of Camphoi 
and Copaiba in Water, Mineral Saccedanenni. MsnaDnilum, Silicio, Terro-Metnllieum, 
Phaimaceutic Condentions, Priimalic CrjBlalHzalion,CrrBtalli*ed Aromntie Salt of Vine- 
gar, Spa Waters; newly-invented Wriring Fluids; Etching on Steel or Iron; with an 
eitensive Variety of e( cetera. Third Edition. IBmo. li*. 



MR. LIONEL . 



BE ALE. M.R.O.8. 



THE LAWS OF HEALTH IN THEIR RELATIONS TO MIND 

^ AND BODY. A Series of Letters from an Old Practitioner to a Patient Post Bvo. , 

^ cloth, 7<. Sd. 

i HEALTH AND DISEASE. IN CONNECTION WITH THE „ 

^ Gl^NKRAL PRINCIPLES OF HYGIENE. Pcnp, Bvo., 2.. C-i. 




DR. BEAUE. F,R.3. 

HOW TO WORK WITH THE MICROSCOPE. Crowa 8vo. doth, 5». 
THE MICROSCOPE, IN ITS APPLICATION TO PRACTICAL 

MEDICINE. Wilh 2 Platoa, and upwurds nf 20(1 EngrayiDgg on Wood. Second 
Edilinn. Bvo. clgth. 

ON TEE ANATOMT OF TKE" LIVER, nimtmted with ee Pho- 

tographs q{ tbe AuihorV Drawings, 8vo. clolh, 6f. 6d. 

ILLUSTRATIONS OF THE SALTS OF URINE, URINARY 

DEPOSI'rti, und CALCULI. 37 l'kle>, containing upwards of J7U Figurea copiud 
from Nature, with descriptive Letterpress Bvg. cloth, S/. Sd. 



A MANUAL OF MEDICAL DIAGNOSIS. Fcap. 8vo. doth, 8^. Gd. 

DR. BASCOME. 

A HISTORY OF EPIDEMIC PESTILENCES, FROM THE 

EARLIEST AGES. 8vo. cloth, Bj. 



DR. BASH AM. 

ON DROPSY, CONNECTED WITH DISEASE OF THE 

KIDNEYS {MllRBUS BBlCiHTII), and on some other UiBPassBof those Opynns. 

aaaociated with Albuminous and Purulent Urine. Illustrated by numerous Drawings 
Erom the Micnncope. Svo. cloth, 9s. 



B E AS LEY. 



THE BOOK OF PRESCRIPTIONS: 

Collected from the Practice of the most eniinf 
and Foreign. 24mo. cloth, 6t. 



: Physic 



00 Preacriptionfl. 

d Snrgmna, English 



THE DEUGGISrS GENERAL EECEIPT-BOOK : coDiptUing a 

copious Velerinary Formulary and Tablo of Veterinary Mflteria Medica ; Patent and 
PrDprietary Mndicinss, Druggists' Nostmms, &c. ; Perfumery, Skin Cnimetics, Hair 
Cosmetics, and Teeth Cosmetits ; Beyeiages, Dietetic Articles, und Cundiments ; Tntde 
Chemicals, MiscelUneoua Preparations and Compound* used in the Aru, &c. ; with 
useful Memoranda and Tables. Fuurth Edition. 24mo. cloth, St. 

THE POCKET FORMULAEy"" AND SYNOPSIS OF THE 

BRITISH AND FOREIGN PHARMACOPCEIAS ; comprising standard and 
approved Fonnnlffi for the Preparations and Compound* employiil in Medical Practice. 
Sixth Edition, corrected and enlarged. 'Ziam. cloth, Sa. 



NUrRITION IN HEALTH AND DISEASE. Poit svo. doih, 6.. 
A PRACTICAL TREATISE "oN INFLAMMATION AND 

OTHER DISEASES OF THE UTERUS. Third Edilion, reviKd, wilL Additions. 
810. cloib, 12t. SJ. 

hi REVIEW OF THE PRESENT STATE OF UTERINE i 

P.1TH0L00Y. Bvo. clotii, 41. ^ 




^^SPS" 



MR. CHCRcniLl 8 PUBLICATIONS. 



OR. BILLINQ, F.R.S. 

ON DISEASES OF THE LIIHBS AND HEART. 8™. cloii, c. 
HEST PRINCIPLES OF MEDICINE. Fifth Edition, iterirf .ud 

Improved. 8vo. lUs. 6J. 

DR. O'B. BELLINQHAtVI. 

ON AKEURISM, MD ITS TREATMENT BY COMrEESSION. 

12rao. doth, U. 

MR. HENRY HEATHER BIQQ. 

TEE MECHANICAL APPLIANCES NECESSARY EOR THE 

TREATMKNT OF DEFORMITIES. Post Bto. cloth, 4». 

ARTIFICIAL LIMBS ; THEIE^CONSTRUCTION AND APPLI- 
CATION. With EngniTiiigs on Wiwd. 8vo. cloth, Ss. 



BIRD, F.R.C.S. 

., PRACTICAL TREATISE ON THE DISEASES OF CHILDREN 

AND INFANTS AT THE BREAST. Translated from the Frencli of M. Buin.ui'T, 
with Nolea and Additiona. Bvo. tloih. 90s. 

OR, QOUDINQ BIRD, F.R.S. ^ 

URINARY DEPOSITS; THEIR DIAGNOSIS, PATHOLOGY, " 

AND THERAPEUTICAL INDICATIONS. With EngiHTings oQ Wood. Fifth i 
Edition. Post Bvo. cloth, lOtr. 6d. 

ELEMENTS OF NATURAL PlflLOSOPHY; being an Experimental 

Intruduclion to the Study of the Flijsica! Sciencea. IllnsCratKd with numerous En|{ntT- 
iiig< on Wood. Fourth Edition. By Qoldino Bird, M.D,, F.RS^ nj 
BaoDEE, M.S. Cantiib., F.R.S. Fcap. Bvo, cloth, \%. tid. 



MR. JAMES BIRD. 

TE6ETABLE CHARCOAL ; ita medicinal and economic pro- 
perties; with Pratticil Remuiki! on its Use in Chconic Affections of the Stomach 
and Qowcle. Second Edition, Bvo. cloth, 3>. 6J. 



MR. BISHOP, F.R.3. 

ON DEFOEMMES OF THE HUMAN BODY, ih^ir Pathology 

and Trc.ilmcTit. With EngravinEs on Wood. Bvo. i^loth, lUs. 

ON ARTICULATE SOUNDS, 'aND ON THE CAUSES AND 

CURE OF IMPEDIMENTS OF SPEECH. Bvo. cloth, ia. 

LETTSOMIAN LECTURES ON THE PHYSICAL CONSTI- 

TUTluN, DISEASES AND FRACTURES OF BONES. Post Bvo., 2». 6d. 



I DR, BLAKISTON, F.R.S. 

i\ PRACTICAL OBSERVATIONS ON CERTAIN DISEASES OF 

^ THE CHKST; nnd on the Principle* of AuBcultation. Bvo. doth, 12». 





MR. CHURCHILL B PUBLICATIONS. 



DR. JOHN \A/. F. BLUNDELU. 

MEDICINA MECKANICA ; or, the Theory and Practice of Active and 

Fasaive Eicniies and MauipulntlotiB in the Cure of Clirunic DUeaie. Post 8va. ctoth, G>, 
MR. WALTER BLUNDCLL. 

PAINLESS TOOTH-EXTRACTION WITHOUT CHLOROFORM; 

with ObsPiviitioEB nn LnCiil Ana^aihesia by Congelaliuii iu General Surgery. Second 
Edition, 2s. BJ. cloth. Illualrotcd un Wood and Stone. 

MR. JOHN E. BO\A/MAN, 

PRACTICAL CHEMISTRY, 

liationa on Wood. Third Edition. 

MEDICAL CHEMISTRY; 

Faip. Bvo. einth, 6s. 6J. 

DR. BRINTON. 

THE SYMPTOMS, PATHOLOGY, AND TREATMENT OF 

ULCER OF THE STOMACH. Post 8vo. doth, 5s. 
DR. JAMES BRIGHT. 

ON DISEASES OF THE CHEST AND AIR PASSAGES; 

, with a Rfview of the ■evcinl Cliniatea recommended in Iheae ADectinne. Secoad Edi- 

, tion. PoBt Sto. chit. Is. 6d. 



I MR. I9AAO 

ON SOME DISEASES OF WOMEN ADMITTING OF SDR- 

(ilCAL TREATMENT. With PlatfB, Bvo. cloth, 10s. U. 

ON SCARLATINA : its Nature aud Treatment. Second Edition. Fcap. 
Sro. cloth, 3). 



ON UTERAL CURVATURE OF THE SPINE: 

TreatnienC Post Svo. cloth, with I'lales, Ss, 

ON THE NATURE AND TREATMENT OF CLUBFOOT AND 

ANALOOOUS DISTORTIONS involving theTlIilO-TAESAI. ARTICULATION. 
" — - - 0, plnili^ j,_ ej. 




THE MEDICAL AND LEGAL RELATIONS OF MADNESS; 

ahuwing a CeUulHr Theory of MinJ, mid of Nwre Force, and also of Vegelatife Vital 



DR. BURNETT. 

THE rniLOSOPHY OF SPIRITS IN RELATION TO MATTER. 
INSANITY TESTED BT ' SCIENCE 8vo. doth, 5*. 

OR. BRYCE. 

ENGLAND AND FRANCE BEFORE SEBASTOPOL, looked at 

from a Me.iiual Point of View. 8vo. cloth, 6s. 



DR. JOHN M. OAMPUN, F.L.S. 

ON DIABETES, AND ITS SUCCESSFUL TREATMENT. Fcap. 

SvD. cloth, 3i. 

MR. ROBERT a. CARTER, M.R.C.8. 

ON TEE INFLUENCE OF EDUCATION AND TRAINING 

IN PREVENTING DISEASES OF TfiE NERVOUS SYSTEM. Fcap. Bto^ 61. 

THE PATHOLOGY AND TREATMENT OF HYSTERLA. Post 



► 



DR. CARPENTER, F.R.S. 

PRINCIPLES OF HUMAN PHYSIOLOGY. With numerous mas- 

ttaliona on Steel imd Wood. Fifth Edition. Bvo. cloth, 26s. 

PRINCIPLES OF COMPARATIVE PHYSIOLOGY. Diuatnited 

with 300 Engravinga on Wood. Fourtli Edition. 8yo, doth, 2is. 

A MANUAL OF PHYSIOIX)GY. With numerous IlluBtrMiona on 

Steel and Wood. Third Edition. Fcap. 8yo. cloth, 12a. 6d. 

THE MICEOSCOPE AND ITS RETELATIONS. whh „„„■ 

rouB Engratingi on Wood. Second Edition. Fcsp. Bvo. cloth, 12s. Sd. 
MR. CHARLES CHALMERa. 

ELECTRO-CHEMISTRY, with Positive Results; and Notes for Inqairyou 

the Stiences of Geology and Aetronomy: with a Tract of Miscellanies, fiyo. cloth, St e^ 
DR. CHAMBERS. 

DIGESTION AND ITS DERANGEMENTS. ro.t 8™. doth, lo,. ei 



DR. Q. C. CHILD. 

i ON INDIGESTION, AND CERTAIN BILIOUS DISORDERS 

^ OFTEN CONJOINED WITH IT. Second Edit™. Bvo. clotb, &. '^^. 

^<i*i^-^ ■ - ^^M 



MR. H. T. CHAPMAN, F.R.C.S. 

THK TREATMENT OF OBSTINATE ULCERS AND CUTA- 

NEOUS ERliPTlONS OF THE LEG WITHOUT CONFINEMENT. Second 
Editioa. Poat 6vD. cloth, Sa. M. 

TARICOSE VEINS : their Nature, Coiiaequences, and Treatment, Pallia- 
tive Bnd Curatiyo. PdbI Bvo. clolh. Si. (irf. 

MR. J. PATERaON CLJIHK. M.A. 

THE OBONTALGIST; OR. HOW TO PRESERTE TflE TEETH, 

CURE TOOTHACHE, AND REGULATE DENTITION FKOil INFANCY 
TO AQE. Wilb platai. Poit Svo. cloth, 5i. 

DR. CONOLLV. 

THE CONSTRUCTION AND GOVERNMENT OF LUNATIC 

ASYLUMS AND HOSPITALS FOR THE INSANE. With Plnjii. Po.tBvo. 



LEWIS OOHNARO. 

SURE METHODS OF ATTAINING A LONG AND HEALTH- 

PUL LIFE. Thinj-eighih Edition. IBmo., Is. 

MR. COOLEY. 

COMPHEHENSIVE SrPPLEMENr TO THE PaARMACOP<EIAS, 

THE CYCLOPEDIA OF PRACTICAL RECEIPTS, AND COI^ 

LATERAL INfORMATION IN THE ARTS, PROFESSIONS, MANU- 
FACTURES, AND TRADES, INCLUDING MEDICINE, PHARMACY, AND 
DOMESTIC ECONOMY; deigned as s Corapendioui Boole of Rafcrence (or iho 
Maiinhctnrer, Tradi?>nian, Amateur, and Hends of FoiuilieB. Third and gceatly 
enlarged Editioa, 6va. cloth, 26i. 

MR. BRANSBV B. COOPER, F.R.B. 

LECTURES ON THE PRINCIPLES AND PRACTICE OF SUR- 

OERY. S<o. cloth, 21>. 

MR. W. Vk^HITE COOPER. 

ON NEAR SIGHT, AGED SIGHT, IMPAIRED VISION, 

AND THE MEANS OF ASSISTING SIGHT. With 31 Illastraliona on Wood. 
Second Edition. Ftnp. Bvo. cloth, 7(. M. 

MR. COOPER. 

A DICTIONABT OF PRACTICAL SUEOERY ; comprehindiag m 

thi! must inli^reating Impmypineni*, from the Eajliest Times iluwn to ' '" _ . . 

ScvEutli Edition. One very thick valnoie, Oyo., U. KIi. 




Period, 



MR. HOLMES COOTE, F.R.C.8. 

A REPORT ON SOME IMPORTANT POINTS IN THE 

TREATMENT OF SYPHILIS. to. cloth, 5i. 



*£:-»•>* 



SIR ASTLEY OOOPER, BART., F.R.8. 

ON THE STETJCTUEE AND DISEASES OF THE TESTIS. 

llluslKitcd with 2i highly finished Colourea Plntes. Second Edition. Royal 4to. 
Reducedfrom £3. Zs. ta £1. 10*. 

DR. COTTLE. 

A MANUAL OF HUMAN PHYSIOLOGY FOR STUDENTS: 

heing a CnndenRalion of the Subject, a Conservation of the Matter, luid a. Record of 
Fncia and Principles up to the present Day. Fiap. Bvo., 6s. 

DR. COTTON. 

ON CONSUMPTION: Ita Nature, Symptoms, and Treatment To 

which Essay was awarded the FothergillEan Gold Medal of ths Medical Society of 
London. Second Edition. Svo. cloth, Ss. 

PHTHISIS AND THE STETHOSCOPE: a concise Practical Guide 

to the Phjaical Diagnosis of Conaumption. Fookcap Bvo. tloth, 3s. id. 



ON DISEASES OF THE BLADDER AND PROSTATE GLAND. 

The Fifth Edition, revised aud enlarged. 8(d. cloth, Kls. Sd. 
ON LITHOTEITY MD IITHOTOIT. with E»8m,i,gs on Wood. 

Bvo. cloth, 89. 



ON DISEASES OF THE JOINTS. 



MR. CURL1I 




OBSERYATIONS ON DISEASES OF THE RECTUM. Second 

Edition. Bvo. doth, 6s. 

A PRACTICAL TREATISE ON DISEASES OF THE TESTIS, 

SPERMATIC CORD, AND SCROTUM, Second Edition, with AdditioHs. 8vo. 
cloth, 14i. 

MR. JOHN DALRVMPLE, F.R.3., F.R.C.S. 

PATHOLOGY OF THE HUMAN EYE, Compile in Nine Fasciculi: 

' ■-' "- ""■ - ■- ' "■' ' t;o, gilt tops, fl;.lSj. 



*«»«-- 



MB. CHPECHILIi S PUBLICATIONS. 



i DR. HALL DAVia. 

ILLUSTRATIONS OF DIFFICULT PAETUEniON. Post 8vo. 

ctotli, 6s. 6^. 

MR. DIXON. 

A GUIDE TO THE PEACTICAL STUDY OF DISEASES OF 

THE EYK Pmi 8¥o. cloth, 8.. 6J. 



DEMONSTRATIONS OF DISEASES IN THE CHEST, AND 

THEIR PHYSICAL DIAUNOSIS. Illustrated with Coloured PL.lea. Bvo. doth, 
12i. &{. 



□ R. TOOOOOD DOWNING!. 

NEURALGIA : its varlona Forms, Pathology, and Troatmeiit. The 
jAOiaoHUN Pbizb Essay roR 1B5U. Bto. cloth, IO9. Sd. 



DR. DRUITT. F.R.C.S. 

THE SURGEON'S TADE-MECUil ; with nnmerous Eugrayings i 

Wood. SeyoDlh Edition. Foolscap Hvo. doth 12s.fid. 



MR. DUNN, F.R.C.S. 

AN ESSAY ON PHYSIOLOGICAL PSYCHOLOGY. 8.0. doth, 4.. 



DR. JOHN O. EQAN. 

SYPHILITIC DISEASES: their pathology, diagnosis, 

AND TREATMENT: including Expetitnentnl Rssenrches on Inoculation, us a Difie- 
rcutial Agent in Testing the Character of these Affections. 8ru. cloth, 9s, 



aiR JAMES EYRE, M. □. 

THE STOMACH AND ITS DIFFICULTIES, Fourth Edition. 

Fcip. Bvo. cloth, 3i. 6rf. 

PHACTICAL EEMAEKS ON ' SOME EXHAUSTINS DIS- 

EASES. Second Edition. Poit Sto. doth, ii. 6d. 



DR. FENWIOK. 

ON SCROFULA AND CONSUMPTION. Clergyman's Sore Throat, 
Catarrh, Croup, Bronchilis, Aathmn. Fcap. Svo., 2s. 6d. 

MR. FEROUSSON. F.R.S. 

A SYSTEM OF PRACTICAL SUEGEEY; with numerous iiibs- 

Itationi on Wood. Fourth Edition. Fcap. Bto. doth. 12j, Cii. 

SIR JOHN FORBES, M.O.. D.O.L. (OXON.). F.R.S. 

NATURE AND ART IN THE CURE OF DISEASE Second 

Edition. PoH 3(0. cloth, 61. 



r' 



SOX'- 



"«»* 



MB. CHUECHILL 8 PUBLICATIONS. 



DR. D. J. T, FRANCIS. 

CHANGE OF CLIMATE ; considered as a Remedy in Dyspeplac Piil- 

moEiiry, nnd other ChroDic ASections; with an Acioant of the mojl Eligible Place* of 
Roidenee for InvaJidi in Spain, Pnrtugal, Algeria, &c,, al diffprcnl SeoMnii of the Te>T; 
and sn Appendix on (he Mineral Sprijiga of t)ie Pyrenees, Vichy, and Aii le* Bnini. 
PdbI 8vo. clolfa, 8s. 6d. 



O. REMIQIUS FRESENIU8. 

ELEMENTARY INSTRUCTION IN CHEMICAL ANALYSIS, 

AS PRACTISED IN THE LABORATORY OF GIESSEN. Edited by Lwyd 



MR. FOWNES, PH.D., F.R.3. 

A MANUAL OF CHEMISTRY; with nnmerons lUnstrations on Wo 

Seventh Edition. Fcap. 8to. cloth, 12<. 6i 
Edited hy H. Bkhob Jorkb, M.D., F,R.S., and A. W. Ho^iunb, Ph.D„ FJLS. 



CHEMISTRY. AS EXEMPLIFYING THE WISDOM AND 

BENEFICENCE OF GOD. Setond Edition. Fcap. Bvo. cloth, ii.Gd. 



INTEODFCTION TO QUAIJTATITE AKALYSIS. Po,t 8™. cloti, s 
CHEMICAL TABLES, Folio, prta 2.. 6i 

□ R, FULLER. 

ON EIIEIIMATISM, EHEUMATIC GOFr, AND SCIATICA: 

their PalhulogJ, Symptoms, and TreatmeDt. Second Edition. Mvo. doth, 12a. 6d. 







ON GOUT ; ils Hiatory, its Causes, and its Cure. Thii-d Edition. Post 

8vo. doth, Qr:'. 6d. 



QALLO\A/A Y. 

THE FIRST STEP IN CHEMISTRY. Second Edition. Fcap. 8vo. 

cloth, 01. 

A MANUAL OF QUALITATIVE ANALYSIS. Second Editit 

Poat 8vo. doth, ii. 6d. 

CHEMICAL DIAGRAMS. On Fonr large Sheets, for School and 
tisctoje Koonu. Si. Sd. the Set 

QR. OAHRETT. 

ON EAST AND NORTH-EAST WINDS ; the Natnre, Treatment, and 

Prevention of their Snffocoting EffectB. Fcap. 8to. doth, it. Sd. 



--»«** 



HE. CHURCHILL S PUBLICATIONS. 



MR. ROBERT QARNER. FJ-.9. 

EtfTHERAPEIA ; or, an examination of the principles 

OF MEDICAL SCIENCE, mcluding RficarcheB on (hi.' MeivouB SyBtem. Illnitrated 
wilh 9 Engravinga on Copper, and Engiavings on Wood, (Ivo. cloth, flit. 



FEMOKAL EUPTIIRE: ITS ANATOMY, PATHOLOGY, AND 

SURGERY. With a New Mode of Operating. 4to., Plntee, 10). M, 



A MEMOIK ON INDOLENT ULCERS. ro.t 8vo. doih, 3.. M. 



DR. GRANVILLE. F,R.3. 

ON SDDDEN DEATH. Po.t 8ro., 2.. 



MR. GRAY. 



PRESEETATION OF THE TEETH indiipcii«.bli! to Comfort a«d 

Appearance, Health, and Longevity. l8mo. cloth, 'is. 



MR. QRIFPITHS. 

CHEMISTRY OF THE FOim SEASONS— spri.g, s.»m»., 

Auliinin, W'intpr. Uinstrated with Engravinga on Wood. Second Edition. Foolscap 
Bvo. cloth, 7<. Bd. 



THE WATER CURE IN CHRONIC DISEASE: an Exposition of 

the Causes, Progresa,nnd Tetminolions of various Chronic Di«a8oa nfthe Viscera, Nervous 
SysUni, and Limhs, and of their Treatment by Water and other Hygienic Means. 
Fifth Edition. Foolscap 8vo. sewed, 2s. Bd. 

THE SIMPLE TREATMENT "oF DISEASE; doiueol from tho 

Methods of Expectancy and Revulsion. ISmo. cloth, 4>. 



DR. Q U Y. 



HOOPER'S PHYSICIAN'S VADE-MECUM; OB, MANUAL OF 



GDY'S HOSPITAL REPORTS. ThHStri... Yol.. I. to iv., 8vo., 

7f. 61I. each. 

OR. HABERSHON. 

OBSERVATIONS ON DISEASES OE TEE AIIMENTARY 

CANAL, CESOPIIAGUS, STOMACH, CfflCUM, and INTESTINES. 



DR. MARSHALL HALL, F.R.S. 

PEONE AND POSTUEAL EESPIRITION IN DEOWNING 

AND OTHER FORMS OF APNCEA OR SUSPENDED RESPIRATION. 
Poet Bvo. cloth. Ss. 

PEACTICAL OBSEETATIONS AND SUGGESTIONS IN MEDI- 

CINE. Post Bvo. cloth, Sa. 6d. 
DITTO. SetonB anfw. Post Bto. cloth, 8s. 6rf. 

QR. C. RADCLYFFE HALL. 

TOEQTJAT IN ITS MEDICAl ASPECT AS A EESORT FOE 

PULMONARY INVALIDS. Post Byo. cloth, 6s. 
MR. HARDWICH. 

A MANUAL OF PHOTOGEAPHIC CHEMISTET. Fourth 

Edilion. Foolscap Byo, cloth, 6i. 6rf. 

MR. HARE, M.H.C.S. 

PEACTICAL OBSEETATIONS ON TEE PEEVENTION, 

CAUSES, AND TREATMENT OF CURVATURES OF THE SPINE; with 
Engraringi. Third Edition. Bio. cloth, Ss. 

MR. HARRISON, F.R.C.S. ' 

TEE PATHOLOGY AND TREATMENT OF STEICTUEE OF ' 

THE URETHRA. Bto. clotli, fis. 



MR. JAMES B. HARRISON, F.R.C.S. 

ON THE CONTAMINATION OF WATEE BY THE POISON 

OF LEAD, nnd its Effects on the Human Body. Foolacnp Ovo. doth, 3s. 6d. 



□ R. HARTNA'IQ. 

ON SEA BATHING AND SEA AIE. F<mp. 8vo., 2.. ad. 

ON THE PHYSICAL EDUCATION OF CHILDEEN. Fcan. 

Bto., 2.. Git 

DR. A. H. HA83ALL. 

THE MICROSCOPIC ANATOMY OF THE HUMAN BODY. 

IN HEALTH AND DISEASE. Illuatrated with SeTeral Hundred Drnwinga in 
Colonr. Two vols. Bvo. cloth, £1. lOi. 

MR. ALFRED HAVILAND, M.R.O.S. 

CLIMATE, WEATHER, AND DISEASE; fei.g a shtch of the ' 

OpInioQB of the moat ci^lehrnli^d Ancient iin<l Modem Writen with regnid to the Influence 
of Climate and Weather in producing Diaeasc. With Four coloured Enravingi. Bvo. 
clDlh, 7s. 



^f<ai'-' 



•^^•^ 



MR. \A'ILL1AM HAYCOCK, M.R.C.V.3. 

A TREATISE ON THE PRINCIPLES AND PRACTICE OF 

VETERINARY MEDICINE AND SURGERY. Bvo. hoards, 6s. 6J. 



MR. HrOGIN BOTTOM, F.R.S., F.R.C.S. 

AN ESSAY ON THE USE OE THE NITRATE OP SILYER 

IN THE CURE OF INFLAMMATION, WOUNDS, AND ULCERS. Second 
Edilion. Price 5s. 

ADDITIONAL OBSERTATIONS " ON THE NITRATE OE SIL- 
VER; with full DlrcclioDB for its Ubo na b Therapeutic Agent. Bvo,, 2i. 6<i. 



;; ON THE DEVELOPMENT AND DESIGN OF CERTAIN POR- ;; 

J TIONS OF THE CRANIUM. lUnatratod with Plates in Lithography. Byo. cloth, 6s. 

I TME HAEMONIES OF PHTSIcll'sCIMCE lU RELATION 

TO THE HIGHER SENTIMENTS; with Observiilions on Medical Studies, aiid on 
the Moml and Scienlifie Relations of Medical Life. Post Bvo., cloth, U. 



I 



DR. DECIMUS HODOSOM. 

THE PROSTATE GLAND, AND ITS ENLARGEMENT IN 

OLD AGK With 12 Plates. Royal IIto., clotli, Gs. 



MR. JABEZ HOOO. 

THE OPHTHALMOSCOPE: m Essay on it 
of iDteraal Eye Diseases. Cloth, 3s. Bd. 



value in the Exploration 



MR. LUTHER HCI-CEN, FR.C.8. 

HUMAN OSTEOLOGY ; with Plates, showing the Attachmenla of tho 

Muides, Second Edilion. Byo. clotli, 1 6s. 



DR. a. CALVERT HOLLAND. 

THE CONSTITUTION OF THE ANIMAL CREATION, expressed 

in Slmotoral Appendiiges, as Hair, Horns, Tusks, and Fat. Bto. cloth, 10s. Gd. 



. HOLTHOU3E. 



ON SQUINTING, PARALYTIC AFFECTIONS OF THE EYE, 

and CERTAIN FORMS OF IMPAIRED VISION. Fcap. 8»o. cloth, 43. 6i/. 
LECTURES ON STRABISMU8,"delivered at the Westminster Hospital. 

Bvo. cloti, i). » 

gjf^SPc^ — ■ --v^-'xfcj^ 



I 



OR. V^. CHARLES HOOD. 

SUGGESTIONS FOR TEE FUTURE PROVISION OF CRIMI- 

NAL LUNATICS. Bvo. cloth, 5s. firf. 



MR. p. HOOD. 

THE SUCCESSFUL TREATMENT OF SCARLET FEVER; 

also, OBSERVATIONS ON THE PATHOLOGY AND TREATMENT OF 
CROWING INSPIRATIONS OF INFANTS. Post Bto. cloth, Sj. 



DR. HOOPER. 

THE MEDICAL DICTIONARY ; containing an Explanalion of the 

Teraia uaed in Medicine and the Collateral Sciences. Eighth Edition. Edited by 
KleiK Grant, M.D. Bvo. cloth, 30s. 



MR. JOHN HORSLEV. 

A CATECHISM OF CHEMICAL PHILOSOPHY; being a Fan,m.„ 

E^poBltioD of the Principles of Chemistry and Physies. With EngravingB on Wood. X 



DeBigned for the Use of Schools and Privntc Tenchera. Post 8vo. cloth, 6c Gi 



DFt. HUFELAND. 

' THE ART OF PROLONGING LIFE, a Ncw Edition. Edited 

by EBAsMUa Wilson, F.R.S. Foolscap 8vo„ 2s. 6d. 



MR. W. CURTIS HUQMAN. F.R.G.3. 

ON HIP-JOINT DISEASE; with reference especially to Troiitment 

by Mechanical Meuis foe the Relief of Conlracliun nnd Dufonuiiy of the Affected Limb. 
8to. dath, 38. 6d. 



DR. HENRV HUNT. 

OH EEARTBUM AND INDIGESTION. 8™.cloH, 5.. 



Li ocm. 



DR. INMAN. 

THE PHENOMENA OF SPINAL IRRITATION AND OTHER 

FUNCTIONAL DISEASES OF THE NERVOUS SYSTEM EXPLAINED, 
and a Kstionul Finn uf Treatment deduced. With Plates. Uvo. cloth, fis. 



DR. ARTHUR JACOB, F.R.C.S. 

A TREATISE ON THE INFLAMMATIONS OF THR EYE-BALL. 

Foolscap Bto. cloth, 5i. 

DR. JAMEa JAOO, A.B., CANTAB., MB., OXON. 

OCULAR SPECTRES AND STRUCTURES AS MUTUAL EXPO- 
NENTS. IIliiBltalcd with Engraiings on Wood. Std. cloth, Ss. 



>-— s«>3^ 




□ R. 0OHN9TON AND MR. 

PRACTICAL MIDWIFEKY : Comprising an Acccnnt of 13,748 Deli- 

vcrics, which occorred in the Dublin Lying-in Hoapilsl, during n period uf Seven Ytars. 
8vo. cloth, I5a. 

DR. HANDFIELD JONES, F.R.S, Oi DR. EDWARD H. BIEVEKIMO. 

A MANUAL OF PATHOLOGICAL ANATOMY, illustrated with 

numeroUB Engrilvinga on Wood. Foolsoip fivo. cloth, i2s. Bd. 

MR. WHARTON JONES. F.R.S. 

A MANUAL OF THE PEINCIPLES AND PRACTICE OF 



THE WISDOM AND BENEFICENCE OF THE ALMIGHTY, 



DEFECTS OF SIGHT : their Natuve, Causes, Prevention, and General J 

MajidRfment Fcap. Bvo. 9«. 6d. t 

A CATECHISM OF THE MEDICINE AND SURGERY OF i 

THE EYE AND EAR. For Iha Clinifnl Uic of Hospiuil Studenw. Fcop. Bvo. 2j. 6J. *J| 

A CATFCHISM OF THE PHYSIOLOGY AND PHILOSOPHY 

DF nODY, SENSE, AND MIND. For Use in Schools and Colleges. Fcap. Hvo., 
2s. 6d. 



DR. BENOE JONES, P.R.8. 

MULDER ON WINE. Foolscap 8vo. doth, 6*. 

ON ANIMAL CHEMISTRY, in ill" relation to STOMACH and RENAL 
DISEASES, evo, cloth, Bi. 



A PRACTICAL TREATISE ON URETHRITIS AND SYPHI- 

LIS : indudine ObKrvmions on the Power of the Mcnitruoua Fluid, und nf ihe Dli- 
chnige from Lcucorrhten and Sorea to produce UreOirilis: with a vuriuty of EiompIeB, 
EiperimenC*, RemediFB, and Cure>, JIvo. cluth, £l.5f. 



MR. KNAOOS. 

UNSOUNDNESS OF MIND GltNSIDERED IN RELATION TO 

THE QUESTION OF RESPONSIBILITY IN CRIMINAL CASES. Bvo. cloth, 



■ DR. LAENNEO. 

^ A MANTJAl OF AUSCULTATION AND PERCUSSION. Trans- 

^ lated and Edited by J. II. Siiakfe, M.R.C.S. 3>. 




DR. HUNTER LANE, F.L.S. 

1 COMPENDIUM OF MATERIA MEDICA AND PEAIIMACT; 

adapted to the Loodun Plianimcopceia, ISil, I'mhodying all the nt'W KroDch, American, 
and Indian Medicines, nnd :ileo cniupriaiiig 11 ^uiunuiiy of Practical ToiicolDgjr. Second 
Edition. 24mo, cloth, 6a, 6d. 

DR. UANE, MA. 

HTDEOPATHT; OR, THE NATURAL SYSTEM OF MEDICAL 

TREATMENT. An Eiplnnatorj EsHiy. Post livo. cbth, 3.. Gd. 
MR, LAURENCE, M.B., F.R.C.S. 

THE DUaNOSIS OF SUHGICAL CANCER. The Liston Prize 

Eara; Cot 1854. Second Edition. Plates, Bvo. cloth, 7e. Sd. 
MR. LAWRENCE, F.R.8. 

A TREATISE ON RUPTURES. The Fifth Edition, considerably 

enlnrged. Bvo, cloth, 1 Ss. 



THE EFFECT OF CLIMATE ON TUBERCULOUS DISEASE, 

with Notices of ths chief Foreign Places of Winter ResorL Small Bvo. doth, 6s. 

THE WATERING PLACES OF ENGLAND, CONSIDERED 

m& Reference to tbeir Medical Topagraphy. Third Editioni Foolecap Qto, dolli. 



THE BATHS OF GEMIANT, FRANCE, & SWITZERLAND. 

Third Edition. Post Bvo. cloth, Hi. 6d. 

THE BATHS OF RHENISH GERMANY. Post s™. doth, i,. 

MR. HENRY LEE. F.R.C.S. 

PATHOLOGICAL AND SUEeiCAL OBSEEVATIOHS ; Mudtog 

an Essay on the Surgical Treatment of Hemorrhoidal Tumors. Bro. cloth, 7i. Bd. 



DR. RCBERT LEE, F.R.8. 

A TREATISE ON THE SPECULUM; with Three Handred Caaes. 

Bvo. doth, 4s. ed. 

CLINICAL REPORTS OF OVARIAN AND UTERINE Dis- 
eases, with CommentaiicB. FooIiQip Bvo. cloth, 6s. 6J. 

CLINICAL MIDWIFERY : comprising the Hlstoriea of 545 Cases of ' 

Difficult, Preternatural, and Complicated Lahour, with Commenlaries, Second Edition. 
Foolscap Bto. cloth, 5). 

PEACTICAL OBSERTATIONS' OH DISEASES OF THE 

UTERUS. With coloured Plalca. Two PurU, Imperuil 4to., 7>. 6i^. nub Put 



S MR. U3TON. F.R.8. 

5 PRACTICAL SHRSERT. Fom-lh Edition. 8ro. cloth, 22.. 




MR. H. VV. LOBB, L.SA.. M.R.C.S.E. 

ON SOME OF THE MORE OBSCURE FORMS OF NERTOUS 

AFFECTIONS. THEIR I'ATIIOLOUY AND TREATMENT. With nn 
Introduction on the Pfayiiology of Digettion and Aasimilation, and thii Qeneration nnd 
Dibtribalion of Nerve Force. Baud upon Origiaul Micmcopical Oliscrvatioai. Witb 
Engmvingg. Bm. clotb, 10s. 6d. 

LONDON MEDICAL SOCIETY OF OBSERVATION. 

WHAT TO OBSERVE AT THE BED-SntE, AND AFTER 

DEATH. Published by Authority. Second Edition. Foolscnp 8yo. dolh, 4<. M. 
M. LUQOL. 

ON SCROFULOUS DISEASES. Translated from the French, with 

Additions hy W. H. RANKiNii, M.D., Physician to the Suffi)lk Oeneral Hospital. 
Hvo, cloth, lOs. (irf. 

DR. QEORQE H. B. MACLEOD. F.R.C.S. (EDIN.) 

NOTES ON THE SURGERY OF THE CRIMEAN WAR; with 

REMARKS on GUN-SHOT WOUNDS. 8 vo. cloth, 10s. Hd. 
JOSEPH MACLISE, F.R.C.S. 

SURGICAL ANATOMY, a Seriea of DissectionB, illnstrating the Prin- 
cipal Rsgiani of the Hnman Body. 

The Second Edition, complete in XIII. FiuciculL Imperial folio, Si. each; hound in 
cloth, £3. \2t.i or bound in morocco, £4. la. 

ON DISLOCATIONS AND FRACTURES, This Work wiii bo Uni- 

form with the Author's "Surgical Anatomy ;"' each Faiciculus will conlain Four bcnuiifully 
ciccutcd Lithographic Drawings, and be completed in Nine Numbers. Fasciculi 1. 
to v., imperial folio, !>i. 

AN EXPOSITORY LEXICON^' oF THE TERMS, ANCIENT 

AND MODERN, IN MEDICAL AND GENERAL SCIKNCE, indndbg a com- 
plete MEDICAL AND MEDICO-LEGAL VOCABULARY, and presenting iha 
correct Pivnuiiciaiion, Deriyation, Degoilion, and EipIuiBtion of the Names, Annlogan, 
Sjnonymes, and Pbraie* (in English, Latin, Greek, French, and German,) employed in 
" ' " d with Medicine. Parts I, to VIII., price 6<. each. 



DR. WM. H. MADDEN. 

THOUGHTS ON PULMONARY CONSUMPTION ; 

dii OD the Climate of Torquay. Post Bio. cloth, 3s. 



DR. MARCET. 

ON THE COMPOSITION OF FOOD, AND HOW IT IS 

ADULTERATED ; nith Practical Direcliona for its Analysis. Bto. doth, Gi. (irf. 



DB. MARTIN. 7 

THE UNDERCLIFF, ISLE OF WIGHT: iu cunuoo, Historv ^ 

and Natural Productions Poil 8io. elolJt, 10«. GJ. " ■* 




DISEASES OF THE HEART: THEIR PATHOLOGY, DIAG- 
NOSIS, AND TREATMENT. Pott. 8vo. clolb, fia. 

SKODA ON AUSCULTATION AND PERCUSSION. Post 8vo. 

cloth, fis. 



I 



MR. J. RANALD MARTIN, F.RJS. 

THE INFLUENCE OF TROPICAL CLIMATES ON EURO- 
PEAN CONSTITUTIONS. Origmally by the late JiKEfl Johnson, M.D., and now 
Butitel J tewtitWn ! including Practical Obflerrations nn theDiseaBca of Earopeaa Invalid* 
on their Retnni from Tropical Clinmtes. Seventh Edition. Svd. cloth, 16i. 



DR. MASaV. 

ON THE EXAMINATION OF RECRUITS: intended for the Use of 

Young Medical Officere on Entering the Amiy. Bvo. cloth, Ss, 



DR. MILLINQEN. 

ON THE TREATMENT AND MANAGEMENT OF THE IN- 

SANE; witli Conaiderationa on Public nnd Private Lunatic Asylums. 18mo. cloth, 
MR, JOHN L. MILTON, M.R.C.9. 

PRACTICAL OBSERTATIONS ON A NEW WAY OF 

TREATING CONORRHtEA. With some Remarka on the Cure of Inveterate Cases, 
(Ivo. cloth, 5s. 



DR. MONRO, 

REMARKS ON INSANITY ; its Nature and Treatment. 8vo. cloth, 6^. 

REFORM IN PRIVATE LUNATIC ASYLUMS, svo. doth. 4s. 



ELEMENTS OF PSYCHOLOGICAL MEDICINE; AN INTRO- 
DUCTION TO THE PRACTICAL STUDY OF INSANITY. Second Edition. 8to 
cloth, 10s. 

THE HUMAN MIND IN ITS RELATIONS WITH THE 

BRAIN AND NERVOUS SYSTEM. Post Bvo. cloth, Is. 6rf, 
MR. J. NOTTINGHAM, F.R.O.3. 

DISEASES OF THE EAR. lUnatrated hj Cluiical Observations. ,, 
Svo. cloth, 12k 



<»t'~ 



-*^ 




M H. PAGET. 

A DESCKIPTITE CATALOGUE OF THE ANATOMICAL 

MUSEUM OF ST. BARTHOLOMEW'S HOSPITAL. Vol. L Morbid Analomy, 
6vo. cloth, 5t. 
ItlTTO. VdL II. Nfltoral and CongenitaUy Mairormed SUuctureB, aod Lists of the 
Models, CuU, Dnningt, and DlsgraniB, St, 

MR. U^NOSTDN PARKER. 

TEE MODERN TREATMENT OF SYPHILITIC DISEASES, 

both Prunary oDd Seconduiyi cnmjn-iiiln):; the Treatment of ConititutiDHal nnd Confinaeil 
SypbUis, by a safe and successful Method. Third Edition, B.o, cloth, lOj. 

MR. JAMES PART, F.R.CS. 

THE MEDICAL AND SDRGICAL POCKET CASE BOOK, 

fiir the Re([iitiBlion of irapcrliiiit Cascg in Priv.it« Piaiiliii.', and to assist the Student ol 
IIoipitBl Practice. Second Editiou. Ss. Gd. 



DR. THOMAS I 



PEAOOOK, M.O. 



ON MALFORMATIONS, ETC. OF THE HUMAN HEART, 

with Original Cases. With Eight Plates, Sva. clalh, Sf. 

ON THE INFLUENZA. OR EPIDEMIC CATARRHAL FEVER 4 

OF 1847-B. Bvo. cloth, 5.. 6d. 




4, 



-9«*J 



MR. CHDECHILt S PUBLICATIONS. 



DR. PEREIRA, F.R.S. 

SELECTA E PEJ5SCRIPTIS. Twelfth Edition. 24mo. cloth, 5*. 



MR. PETTlaRESW. F.R.3. 

ON SUPERSTITIONS connected with the History aud Practice of 

Medicine and Surgi-rj. Bto. cloth, 7j. 

DR. PICKFORD. 

HYGIENE; or, Health as Depending npon the Conditions of the Atmo- 
sphere, Food and Driaks, Motion and Resl, Sleep and Wflkefulnesa, SecretioDB, 
" -■-'-- -- ' RatenlioQB, Menial Emntiona, Clothing, Biithing, &c 8to, cloth, 9i. 



MR. PIRRIE, F.R.S.E, 

TEE PRINCIPLES AND PRACTICE OF SURGERY. With 

I Eognilings an Wood. Dvo. clolli, 21i. 



PHARMACOPEIA COLLEGII REGAII8 MEDICORUM LON- 

DINENSIS. Svo. cloih, 9s.; or 24nio. 5«. 



COLLEOU KEQALia Mbdic^bum Londhtehbib. 
lihua Collegii in eoniiiiiB cenaorijs, Novembria MeobIb W 1050. 

JoaANHEB A.IBTDIC PiBiB. Praia. 

PROFESSORS PLATTNER &, MUSPRATT- 

;; THE USE OF THE BLOWPIPE IN THE EXAMINATION OF 

MINERALS, OUKS. AND OTnElt METALLIC COMBINATIONS. IllustniUid 
bj nmncrouB Engrayinga on Wood. Third Edition. Bvo. clotb, 10s. M. 

THE PRESCRIBER'S PHARMACOPEIA; containing allUieMedi- 

cincB in tbc London PhanuacopfEui, arranged IQ Classes atcording to their Action, with 
their Compaiition and Doaes. By a Practising Phjeician. FouMb Edition. 33mD. 
clotb, 2i. Sd.; roan tuck (foi the pocket), Zs. fid. 

DR. JOHN R0V>/LI80N PRETTY. 

AIDS DURING LABOUR, including the Administration of Chloroform, 
the Munagcmenl of Placenta and Past-portaai Hmmorrbage. Fcap. Bto. doth, 4«. Sd, 



PH( 

til 



MR. LAKE PRICE. 

PHOTOGRAPHIC MANIPULATION: Treating of the Practice of 

llie Art, and iu Torious appliances to Nature. With Fifty EngraTings on Wood. Post 
~ I. chith, 6<. 6d. 

SIR WM. PYM, K.O.H. 

OBSERVATIONS UPON YELLOW FEVDR, with . Reriew „f 

"A Report upon the Diseases of tbe African Coast, by Sir W 
Di. BhIbDs," proving its highly Conlagioni Powen. Post Oro, 6i. 



iew of \ 

!TT and a 



DR. RADCLIFFE. 

EPILEPSY, AND OTHER CONYTILSIVE AEFECTIONS; their 

Palhologj and Treatment. Sucrand EUHion. Post Ovo. cloth, 7s. 6J. 

ON THE MODE OF FOKMATION OF SHELLS OF ANIMALS, 

OF BONE, AND OF SEVERAL OTHER STRUCTURES, by a Process of 
Molecular Coalegcince, DemoDBtiable in certain Artificially-fbniieil Products Fcnp. tiro, 
clotfa, 4<. 6d. 

DR. F. H. RAMSBOTHAM. 

THE PEINCIPLES AND PRACTICE OF OBSTETRIC MEDI- 

CINE AND SUROERY. lllaatrated with One Hundred and Twenty Plates on Slee] 
and Wood; forming one thick handsome volume. Fourlll Edition. Bvo, clotli, 2-2!. 

OR. RAMSaoTHAM. 

PRACTICAL OBSERVATIONS ON MIDWIFERY, with a Selection 

of Cows. Second Edition. 8to. cloth, 12s. 

DR. DU BOIS REVMDNO. 

ANIMAL ELECTRICITY; EditodbyH. Bence Jones, m.d., F.B.a. 
WilU Fifty EngoiTings on Wood. Foolscap Bvo. cloth, 6t. 



I 



OR. REYNOLDS. 

THE DIAGNOSIS OF DISEASES OF THE BRAIN, SPINAL 

CORD, AND THEIR APPENDAGES, live, clolh, 8s. 



DR. B. W. RICHARDSON. 

ON THE CAUSE OF THE COAGULATION OF THE BLOOD. 

Being the AaTiKV Coopbh PhBE Esbav for IHoS, With a Practical Appeodii. 
Bio. cloth, 16s. 

THE HYGIENIC TREATMENT OF PULMONARY CONSUMP- 

TION. Bto. cloth, 5j. ad. 

DR. W. H. ROBERTSON. 

THE NATUEE AND TREATMENT OE GOni. 

BT().cloth,10s. 6if, 

A TREATISE ON DIET AND REGIMEN. 

Founh Edition. 3 vols, post Bro. cloth, I2a. 




ON THE PHYSIOLOGY AND DISEASES OF WOMEN, AND 

ON PRACTICAL MIDWIFERY. 8ta iJolh, 12«. 




MR. WILLIAM ROBERTS. 

AN ESSAY ON WASTING PALSY; being a Systematic Treatise on 
" -■ ■ ■ ■ irto dEBcribed Da ATROPIIIE MUSCULAIRE PROGRESSIVE. 

With Four Plaws. ttvo. cloth, h. &I. 



DR. ROTH. 

ON MOVEMENTS. An Exposition of their Principles and Practice, for 

Ihe Cnrieclion of the Tendenciea to Disease in InfaEcy, Childhood, and Youlli, and for 
the Core of many Morbid Afiectione in Adults. lUoetisted with iiuioerous Engiaviags 
on Wood. Gio. doth, lOg. 






MR, RUMSEV. F.R.D.S, 

ESSAYS ON STATE MEDICINE 8™. cloth, 10.. 



Il 



□ R. ROwe, F.3.A. 

ON SOME OF THE MORE IMPORTANT DISEASES OF 

WOMEN and CHILDREN. Second Edition, Fcap. 8vo, cloth, 4t. 6d. 

NERVOUS DISEASES, LIVER AND STOMACH COM- 

PUINTS, LOW SPIRITS, INDIGESTION, GOUT, ASTHMA, AND DIS- 
ORDERS PRODUCED BY TROPICAL CLIMATES. With Cobob. Fifteenth 
Edition. Fcap. Bto. 2s. 6d. 

DR. ROYLE, F.R.S. 

A MANUAL OF MATERIA MEDICA AND THERAPEUTICS. 

With numeroua Engrnvings on Wood. Third Edition. Fcap. Bvo. tloth, 15s. Gd. 



A COMPENDIUM OF DOMESTIC MEDICINE, AND COMPA- 
NION TO THE MEDICINE CHEST; eomprising Plahi Directions tor the Employ- 
ment of Medicines, with their Propertieg end Doses, and Brief Ueecriplioni of the 
SjTnploms and Traatment of DiseoecB, and nf the Disorders intidental to Infants and 
Children, with a Selection of tlie most efficacioui Prescriptions. Intended as a Source 
of Eas^ Reference for ClernTnen, and for Faroiliea residing at a Distance 'from Profes- 
uonal Assistance. Fifth Edition. 13mo. cloth, 6s. 



□ R. SCHAOHT. 

TEE MICROSCOPE, AND ITS APPLICATION TO VEGETABLE 

ANATOMY AND PHYSIOLOGY. Edited by Frkdkbick CtiRRny, MJL Feap. 



I A UiN LUUuJJ-i its Causes, Varieties, and Treatment. With some practical i, 

a Remark! on the Use of tlis Stethoscope as an aid to Diognnni. Post 8vo. cloth, is. 6</. I t 



MR. SHAW, M.R.O.S. 2 

THE MEDICAL EEMEMBRANCER ; OR, BOOK OF EMER- 

OENCIES: in wbicb are concisely pointed out ibe Immediittc KemedieB la be adopted 
in ibe First Moment< of Danger from Poisoning, Apopleij, Bums, and other 
Accidents; with the Tests for the Principal Poiaons, and other ueeful Infonuaiion. 
Foarth Edition. Edited, with Additions, by Jonathan IIutciiinbon, M.R.C.S. 32mD. 
cloth, 2i.6iJ. 



MR. HENRY SMITH, F.R.O.S. 

, ON STRICTURE OF THE TIEETHRA. 8™. do.h, 7.. 6A 



DR. 8IB90N, F.R.S. 

MEDICAL ANATOMY, with coloured Plates. Imperial folio. Fasci- 
culi I. to V. fis. each. 

□ R. E. H. SIEVEKINO. 

ON EPILEl'ST AND EPILEPTIFORM SEIZURES: tho, 

CauBea, Pathology, and Tieatment. Post 8vo. cloth. To. Sd. 
MR. SKEY, F.R.S. 

OPERATIVE SURGERY : with Ulustrations engraved on Wood. 8vo. 
cloth, 12>. 6d. 



DR. SMELLIE. 

OBSTETRIC PLATES ; being a Selection from the more Important and 

Practical IlluBtrations contained in the Original Work. With Anatamical aiid Practical 
Diroctiona. &to. cloth, 5s, 



DR. W. TYLER SMITH. 

A MANUAL OF OBSTETRICS^ THEORETICAL AHD PRAO- 

TICAL. Illnatiated with t(I6 Engiaiings. Fcap. B>a. cloth, 12>. 6^. 

THE PATHOLOGY AND TREATMENT OF LEUCOEEH(EA. 

With Engravings on Wood. Bto. doth, 7j. 

THE PERIODOSCOPE, a new Inetrnment for detenninuig the Date of 

Labouq and other Obstetric Calculations, with an Explanation of iis Uses, and au IDiisay 
on the Periodic Phenomena attending Pregnancy and Partuntion. Svo. cloth. It. 



ON CHLOROFORM AND OTHER ANESTHETICS: their 

ACTION AND .U3MIN1STRATI0N. Edited, with a Memoir of the Aullor, by 
Benjamin W. Richardson, M.D. 8ro. doth, 10>. Gd. 

ON THE MODE OF COMMUNICATION OF CHOLERA. 

Second Edition, much Enlarged, and lUuitraled with Maps. Svo. cloth, 7i. 



MR. CHDRCHILL 8 PDBLICATIONB. 



DR. STANHOPE TEIVIPLEMAN SPEER. 



^ 



PATHOLOGICAL CHEMISTRY, IN ITS APPLICATION TO 

THE PRACTICE OF MEDICINE. Translated from ihe Frontb of MM. Bioqobmi, 
and RoDiEa, Ovo. cloth, 12(. 

DR. 8 PUROIN. 

lECIUEES ON MATERIA MEDICA, AND ITS EELATIONS 

: of Ph jaiciaita. 



MR. SQUIRE, F.L-S. 

THE PHARMACOPEIA, (LONDON, EDINBURGH, AND 

DUBLIN,) ananged in a conTenirat Tabuljh Form, both to suit the Prescriber for 
lompariBon, and the Dispenser tor compounding the fonnuls; with Notes, Teals, and 
Tables. SvD. cloth, 129. 

DR. S WAYNE. 

OBSTETRIC APHORISMS FOR THE USE OF STUDENTS 

COMMENCING MIDWIFERY PRACTICE. With Engravings on Wood. Fcnp. i 
8to. doth, 3s. 6d. 



GBEQORY'S CONSPECTUS MEDICIHS THEOKETICffi. The Firet Part, c. 

taining the Original Test, with on Ordo Verhonmi, and Literal Tranalatioi 
cloth, lOi. 

THE HKST FOUB BOOKS OF CELSUS; confaining the Text, Ordo Verb- 

omm, and TraiiElation. Second Edition. 12mo. cloth, 8s. 

A TEXT-BOOK OF MATERIA-MEDICA AHD THERAPEUTICS, 12mo.tloth, 7s. 
FHtST LINES FOIt CHEMISTS AND DRUGGISTS PREPARING FOR EX- 



MR. STOWE. M.H.O.8. 



A TOXICOLOGICAL CHART, exMWtiDg at one view the Symptoma. T 

JTreatnient, and Mode of Detecting the varions Poisons, Mineral, Vcgelflble, nnd AnimBL 
To which are added, conoiae Diroctiona for the Treatment of Suspended Aaimatian A 
Eleventh EdidoD. On Sheet, 2>.: moonted on Roller, Ba. I 
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MR. TAMPLIN, F.R.C.8-E. 

LATERAL CURVATURE OF TEE SPINE: its Canaes, Nature, and ' 

TreBtnicait. 8yo. cloth, is. 

□ R. ALFRED a. TAYLOR, F.R.S. 

A MANUAL OF MEDICAL JURISFRUDENCE. Sixth Edition. 

Fcap. Bvo. clolli, 12j. 6rf. 

ON POISONS, in relation to MEDICAL JURISPRUDENCE AND 
MEDICINE. Fcap. 8vo. cloth, 12s, Sd. 

MR, TEALE. 

ON AMPUTATION BY A LONG AND A SHORT RECTAN- 

OULAR FLAP, With EngravingB on Wood. 8vo. clolh, 6s. 
DR. THEOPHILUS THOMPSON, F.H,a. 

CLINICAL LECTURES ON PULMONARY CONSUMPTION. 

Willi PlateB. Myo. cloth, 7s. Sd. 

LETTSOMIAN LECTOEES ON PTJIMONAEI CONSUMPTION; 

wilh Ttemarka on Micmacopical IndicatioOB, and on Cocoa-nut OIL Post tivo., 2& Gd, 

DR. THOMAS. \ 

; THE MODERN PRACTICE OF PHYSIC; exhibiting the Symp- 

tonig, Causes, Morbid Appearances, and Treatment of the Discoaee of all ClimateB. 
EloTenlh Editioiu Reviled by Alcbbnon FKJapi'ON, M.D, 2 vola. Bto. clolh, 28a. 

MR. HENRV THOMPSON, M.B. LONO., F.R.C.S- 

STRICTURE OF THE URETHRA; its Pathology and Treatment. 

The last Jnckioniun Treatise of iho Rovul ColIeHe of Snrgeoni. With PUtes. Second 
Edition. Hvo. dalh, Ida. 

THE ENLARGED PROSTATE ;" ita Pathology and Treatment With 

ObservntionB on the Relation nf thii Complsint lo Stone in the Bladdec. With Platea. 



DR. THUDICHUM, 

A TREATISE ON THE PATHOLOGY OF THE URINE, 

Including a complete Guide to iu Analjiia. With Hlatea, Bto. cloth, 14s. 
DR. TILT. 

ON DISEASES OF WOMEN AND OTARIAN INFLAM- 

MATION IN RELATION TO MORBID MENSTRUATION, STERILITY. 
PELVIC TUMOURS, AND AFFECTIONS OF THE WOMB. Second Edition. 
Gvo. cloth, 9s. 

THE CHANGE OF LIFE IN HEALTH AND DISEASE: a 

Procticiil Trealiie on the Nemnu and other Affiecliani incidealal lo Womea at the Decline 
of Life. Second Edition. Sto. cloth, Gi. 
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CLINICAL LECTURES ON PAHALYSIS. DISEASES OF THE 

BR-^IN, and other AFFECTIONS of the NEftVOUS SYSTEM. Strand Edition. 
Foolscap Bi-o. cloth, G». 

CLINICAL LECTUEES ON CERTAIN DISEASES OF THE 

ORINARY ORGANS, AND ON DROPSIES. Fcap, Bvo. cloth, 6j. 



MR. JOSEPH TOVNBEE. r.R.S. 

A DESCRIPTIVE CATALOGUE OF PREPARATIONS LLLUS- 

TRATJVE OF THE DISEASES OF THE EAR, IN HIS MUSEUM. Sm. 
doth, 5s. 



MR. SAMUEL TUKE. 

DE. JACOBI ON TEE CONSTBCCTION AND MANAGEMMT 1 

OF HOSPITALS FOR THE INSANE. TtnnslatBd from the Gcnnao, With In- T 

troduclorjObserfatiwii by the Editor. With Platea. 8to, doth, 9(. . 



DR. TURNBULU 

A PRACTICAL TREATISE ON DISORDERS OF THE STOMACH 

with FERMENTATION; and on the Caases and Treatment of Indigestion, &c 8»o. 



DR. UNDERWOOD. 

TEEATISE ON THE MSEASES OF CHILDEEN. Tenth Edition, 

whli Additionjttnd Correetions by Hbnev Davim, M.D. Bvo. tloth, ISj. 



TESTKES OF THE NATURAL EISTOEY OF CEEATION. 

Tenth Edition. lUnstratfld with 100 Engrarings on Wood. Bvo. cloth, I2g. Sd. 



EXPLANATIONS: A SEQUEL TO 'VESTIGES." 

Second Edition. Post Bro. doth. Si. 






DR. UNSER. 

BOTANICAL LETTERS. Translated by Dr. B. Paul. Nnmerona 

WoodcnU. Post 8vD., Bi. 
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DR. VAN OVEN. 

ON THE DECLINE OF LIFE IN HEALTH AND DISEASE; 

bring an Altempt to IniMtigate the CnaseB of LONGEVITY, nnd the Best Mama of 
Attaining a HeHltbfiil Old Age. Bvo. doth, 10s. 6rf. 



MR. VkfADE. F.R.C.S. 

STRICTURE OF THE IIEETHRA; iu Complications and Efiects. 

With Practical Obwrtationi on iM Causei, SyinplnmB, and TrealmBnl; and on ft Safe 
and Effident Mode of Treating iu inoce Intmclable Fonns. 8vo. cloth, St. 



DR. WALLER. 

ELESfENTS OF PRACTICAL MIDWIFERY; or. Companion to 

tie Lying-in Hoom. Foortii Edition, with Plataa. Fcap, rloth, 4j. 6rf. 



MR, HAVNE9 WALTON, F.R.C.S. 

OPERATIVE OPHTHAIMIC SURGERY. With Engravings , 
Wood. Byo. cloth, 18j. 



DR. \A'ARDROP. 

ON DISEASES OF TEE HEAET. 8m cloth, 12,. 



OR. EBEN. WATSON, A.M. 

ON THE TOPICAL MEDICATION OF THE LARYNX IN 

CERTAIN DISEASES OF THE RESPIRATORY AND VOCAL ORGANS. 
Bvo. cloth, 5». 



DR. WEBER. 

A CLINICAL HAND-BOOK OF AUSCULTATION AND PER- 

CUSSION. Tranalaled hy John Coiklb, M.D, Bj. 



DR. WE Ota. 

OBSERVATIONS REUTING TO THE SCIENCE AND AET 

OF MEDICINE. 8to. cloth, Bi. 
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MR. X. SPENCER WEUL3, F.R.C.S. 

PEACTICAL OBSERVATIONS ON GOUT AND ITS COMPLI- 

CATIONS, and on the Treatment of Joints Stiffened by Gouty Depoaita. FooLioap 8to. 



MR. Vt/HEELER. 

HAND-BOOK OF ANATOMY FOE STUDENTS OF THE 

PINE ARTS. New Edition, with Engravings on Wood. Foap. 8to, 2s. Grf. 



□ R. WHITEHEAD, F.R.C.S. 

ON THE TEANSMISSION FROM PAEEM TO OWSPEme 



OR. >A'1LLIAMS, F.R.S. 

PRINCIPLES OF MEDICINE: An Elcmentaiy View of the Giuaes, 

Natu^, Treatment, DiagnoaiB, and Prognosis, of Disease. Wltli brief Remarks on 
Hygienics, or the PrtBervation of Health. The TMrd Edition, 8fo. cloth, 15<. 



DR. JOSEPH WILLIAMS. 

INSANITY : its Causes, Prevention, and Cure ; including Apoplexy, 

Epilepsy, and Congestion of the Bmin. Second Edition. Poet Bvo. cloth, lOi. lid. 



. J. HUME WILLIAMS. 



UNSOUNDNESS OF MIND. IN ITS MEDICAL AND LEGAL 

CONSIDERATIONS. Bvo. cloth, 7s. 6d. 



DR. O. C. WITTSTEIN. 

PRACTICAL PHARMACEUTICAL CHEMISTRY: An Explanation 

of Chemical and Pharmaceutical Pmceasea, with the Methods of Testing tlie Purity of 
the Preparations, deduced from Original Eiperiraents. Translated ftom the Si'cond 
German Edition, hy StbPHBN Darbv. ISmo. cloth, 6s. 
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DR. BARLOW. 
A MANUAL OF THE PRACTICE OF MEDICINE. 

Fcap. Bto. doth, 12s. 6d. 



DR. GOLDING BIRD, F.R.S., nnd CHARLES BROOKE, M.B. Cantab, F.R.S. 
ELEMENTS OF NATURAL PHILOSOPHY; 

Going an Eiperimont^ Introduction to the Study of the Phyaical Sciencee. With Hnmcrous 
JIIuBtraliDns on Wood. Fourth Edition. Fcap. Bto. doth, 129. Grf. 

DR. CARPENTER, F.RS. 

A MANUAL OF PHYSIOLOGY. 

With numerous Illustrations on Steel and Wood. Third Edition. Fcap. Btq. doth, 13s. 6rf. 

THE MICROSCOPE AND ITS REVELATIONS. 

With numerous Engravings on Wood. Second Edition. Fcap. 8vn. cloth, I2s. 6d. 

MR, FERGUSSON. F.R.S.E. 

A SYSTEM OF PRACTICAL SURGERY. 

With nmnerona lUustrations on Wood. Fourth Edition. Fcap. Bto. cloth, 12s. 6i/. 

MR. FOWNES, PH.D., F.R.S. 

A MANUAL OF CHEMISTRY. 

With nmnerons lIluaUTitions on Wood. Seventh Eflitimi. Fcap, Hvo. doQi, ISs.firf, 

MR. WHARTON JONES, F.R.S. 
A MANUAL OF OPHTHALMIC MEDICINE & SURGERY. 

With Coloured En(travings on Steel, nnd Illustrations on Wood. 
Second Edition. Fcap. 8vo. cloth, 123. 6d. 

Dr. HANDFIELD JONES, F.R.S., & Dr. EDWARD H. SIEVEKING. 
A MANUAL OF PATHOLOGICAL ANATOMY. 

Illustrated with numerous EngiaviDgs on Wood. Fcap. Bvo., doth, 12s. Ed. 



DR. ROYLE, F.R,S., and DR. HEADLAND, F.L.S. 
A MANUAL OF M ATERI A-M EDICA. 

With numerous Illuatrations on Wood. Third Edition. Fcap. Hvo. cloth, 12s. 



Dr. W. TYLER SMITH. 
A MANUAL OF OBSTETRICS. 

lllustraled with 186 Engravings. Fcap. Bvo. tioth, I2i. 6d. 



DR. ALFRED TAYLOR, F.R.S. 
A MANUAL OF MEDICAL JURISPRUDENCE. 

Sixth Edition. Fcap. Bvo. doth, 12i. 6d. 
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Fcap. Bto. doth, 12s. 6if, 

MR. ERASMUS WILSON, F.R.S. 

THE ANATOMIST'S VADE-MECUM; 

A Ststeu or Htix^N ANATomy. With numerous lUustntCiona on Wood. Seventh Edition. 

Fcap. evo. cloth, 12s. fid. 
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